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Bird’s Eye View, Looking South, of Governor’s Island as It will Appear When the Present fians Are Carried Out. As Completed, the Island Will be Three 
Times Its Present Size, 101 Acre. Being Now in Process of Reclamation by Means of Sea Walls and Dredging. It Will Accommodate a Regiment of 1,200 Mem, 


ENLARGEMENT AND RECONSTRUCTION OF GOVERNOR’S ISLAND MILITARY POST.—[See page 39%.) 
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from the agricultural value of reclaimed lands 
abolishment of their pestilential character, the 
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imination of mosquito propagation, and the riddance 
of malaria esulting in the production of a more 
general healthful condition over the entire country. 
The emarkable transformation in the Panama zone 
obtained by scientific drainage is a shining example 


of what can be done to promote good health condi- 


on \ special convention of delegates from the 
everal State vas held by the National Drainage As- 
sociatio n Baltimore, Md., on November 25, 27. and 
28, to discuss the subject of swamp reclamation and 
its furtherance by national aid. It would seem as if 
uch a ilanthropic cheme of marsh reclamation 


would and should command universal support 
——___—_—__3--9+>-_______ 
THE USE OF THE GYROSCOPE IN CONNECTION WITH 
AIRSHIPS 





Tw ractical applications of the gyroscope have 
been e iggested, namely, the steadying of 
vessels nd the balancing of railway trains running 
on a single Now a third possibility of utilizing 
this interestiz nstrument is discussed by C. L. von 
Lilienbach i: a Conquéte de l’Air 

As the gyroscope has been found to insure the sta 
bility é vo nds of oscillating vehicle referred 

é ved as well in connection with 
vessels g through the ai In this connection it 
should yve the more valuable, as lack of stability is 








known to constitute the greatest drawback to the use 


ol the eTo iane 

After suggesting that some kind of gyroscopic appa- 
ratus ma ‘ ed in Wright aeroplane, the author 
points out the great analogy between the conditions 
ffecting ibility of aeroplanes and the stability 
of a monori cal In both cases the center of ail 
ressure and the cet of gravity must fall on the 
ime traight lir if the vehicle is to preserve its 
balance 

Howeve! S ve difficult to obtain this coin- 
cidence at the ght moment and within the limits 
actually de 1, which is the most important point in 
connect 1eroplane flights. Neither reflex 
rudd e of automatic sliding weights, nor 
finally the nd d teering gears, have given 
full satisfaction i this connection 

A more ficient method of obtaining the desired sta 
} t nsists in arranging the supporting surfaces in 
pairs € nd one another, the practicability of this 

! demonstrated | Prof. Langley 
\ t has been recent] employed in 

Accordin Lilienbach’s suggestion, the gyroscop« 
eould be used in steadying the aeroplans This would 
rove valuable, not only in connection with ordinary 
aeroplanes, but even with the Langley double-aero 
plane rshij ‘lying machines of the latter type, to 
which 1 t expe! ascribe he best chances of final 
succes osses great stability in mid-air by ‘sliding 
like sleds o n ail ishion, so that only linear inertia 
has to be accounted for. They will accordingly require 
the addition of a gyroscope utilizing rotative inertia 
only in the ¢ase of slow flight, in starting and landing, 
and d x storm In any case the gyroscope would 
augment the safety of the flight by fixing the center 


of gravity of the apparatus, thus exerting a favorable 


influence on the speed of the motor In fact, the 
axial positic of the gyroscope seems to be of no im- 
portance, fo y reason of its vertical or horizontal 
rotatior offers a uniform resistance only to a 
lateral di icement of the apparatus 
It may be said that propellers possess a certain gyro 
scopic action, especially if tl axis is short The 
blades of the screws should obviously be thin and of 
especially light material, on account of the centri- 
fugal force TI ropeller actuating the aeroplane 
contributes, by its rotation, to increase the 


tability of the airshi and when there is only one 


ropeller 1 slight tendency to rotation of the air- 
hip in an opposed direction will be observed. Two 
propeller tating n opposite directions, however, 
compensate each other, and can be arranged either on 
the same shaft behind one another or symmetrically, 
side by side The former construction is more simple, 


since the other requires a rigid transmission; the 





latter, however, is the preferabl Von Lilienbach sug- 
gests arrangi with three or four pairs of very 
slightly curved i two additional pairs of sym- 
metrical pro le} i separate motor, and a dovetail 


In order to increase the stability of this arrangement 
a gyvrosco] hould be added 

It should be said that an Austrian and a German 
inventor a few years ago suggested the use of gyro 
scopes in connection with airships, and that a similar 
idea has been patented by Etrich and Wels, but aban 
doned during construction. The subject of the appli 
eation of the gyroscope to the aeroplane has been 
discussed both in the columns of the Screntirin 
AMERICAN and Suppr 

— ~~. ——- 

The dir my ‘ of jets of dry steam to a 
gravel bar the agency of driven pipes has 
been found efficient method of thawing frozen 
gravel. 
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THE HEAVENS IN DECEMBER. 


BY HENRY NORRIS Rt SSELL, PH.D 


Mellish’s comet, of whose discovery we spoke last 
has already passed its nearest approach to the 
now receding rapidly both from us and 
so that it will not long remain visible. 


was only a diffuse, hazy spot of light, 


month, 
earth, and is 
from the sun 


At its best it 


fairly bright for a telescopic comet, and 


a small telescope. 


but was 


easily seen in 


There has been considerable popular discussion 
lately about certain bright spots that have been seen 
on Saturn’s rings. The ri! are at present so situ 
ated that we see their d e; that is, the one on 


which the sun does ni They are consequent- 


thin edge, which can be 


ly invisible, exc 
faint and exceedingly 


] a 


seen in la 
extending out on each side of 
( this line there appear brighter 
knots” or “condensations,” two on each side of the 
cal with respect to it, as was an- 


weeks ago from the Lick Observatory. 


henomenon is, however, not new to science, 
i in fact an explanation of it was given by Pro?. 
fifty years ago, 


Bond of Harvard rather more than 
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Twins, and Capella in the Charioteer, make up a sec- 
ond line of bright stars to the northward of the first. 
Perseus and Andromeda are overhead, with the Ram 
(Aries) and the small but ancient constellation of the 
Triangle. In the south are the large but faint star 
groups of the Fishes, the River Eridanus, and the 
Whale, which can best be identified by aid of the map. 
The variable star Mira, which is lettered o in the last 
constellation, is now a little past maximum and still 
visible to the naked eye. 

The southwestern sky contains three bright objects 
—the star Fomalhaut and the planets Saturn and 
Mars. The former is in Aquarius (the Water Bearer) 
south of the middle of the great square of Pegasus. 
The latter is in the same constellation, a little farther 
west, and can be told by his red color. 

Pegasus and the Dolphin are in the west, and the 
Swan and the Lyre in the northwest. Of the cir- 
cumpolar constellations, Cassiopeia is almost overhead, 
Cepheus below her toward the northwest, the Little 
Bear and the Dragon below the Pole, and the Grect 
Bear coming up in the northeast. 

THE PLANETS. 
Mercury is a morning star all through the month. 
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close At 7 P. M. on the 22d the sun reach it 
1 


greatest distance south of the celestial equator, and 
enters the sign of Capricorn, and, in the phrase of the 


almanac, “Winter commences.’ 


Princeton University Observatory. 





->-?o- > 


ELECTRIC SUNSTROKE. 

On board a cruiser that was 
repairs at 
hole in the armor of a turret. The usual mechanicai 


recently undergoing 


Portsmouth, it was necessary to pierce a 


processes employed in such cases were so slow that a 
torpedo officer asked for permissiuu to cut the hole 
by means of an electric arc. What this process con- 
sists of is well known; one pole of a source of elec 
tricity is joined to the mass of steel to be cut; the 
other pole is connected with a large carbon having 
in insulated handle which the operator holds. The 
carbon is placed in contact with the metal and an elec 
tric are is formed, melting the metal at the points 
where the carbon is successively presented This 
undertaking, although not uncommon, caused a great 
deal of curiosity among the crew and drew a large 
number of spectators. Everything went weil, and the 


steel of the armor, under the action of the current, 


sul ntially as follows He is best visible during the first week, near his melted like ice. 

The rings of Saturn are thin plane sheets, most elongation, which occurs on the Ist. At this time he But the next day all the men who were present at 
probably less than 100 the operation, were either 
miles in thickness, though NIGHT SKY: NOVEMBER & DECEMBER half blind or _ terribly 
168,000 miles in diameter a 7 MORO ULI O4 burned. The officer who 
They do not, however, a 9 had directed the current, 
: ea tie I f asi » ieee eile 
form an unbroken sheet, ae. A i 2 had the skin of his face 
but are composed of three \ Kao —- “= % —— completely puffed up, and 
divisions—an outer one, ‘ Ny ae x A r ra ag of a leathery color; from 
about 10,000 miles wide J ® /4 “eS XN -_ oa it ran a serous liquid like 
separated from the second * % - : r ait ee that from a blister occa- 
by a dark space of 1,600 / / uv3e 4 sioned by a burn Sev- 
miles; a second, about eral sailors who were at 
16.000 miles in width, quite a long distance 
brighter, than the first; from the turret had their 
and this shades gradually ie ol . sight so badly affected 
into the third, which is on St that they had fo be treat- 
faint and partly transpar j ed in the hospital, lest 
ent; doubtless because the visdoveeve 33 they should lose it en- 
particles which compose it ot wy Usey. 
are so far apart that we ‘ oe Saletan calf This was a characteris 
can see through between 1 sist 2 a “ity *t\ tic case of electric sun- 
them. | 3 . Fes a 4 Sram oF stroke. 

We are looking at them Sy 8 yy * eg fr} \ >,%, + OF ¢ It is known that in the 
at present almost. though | = \ * * bk. Ay “” 6%, Pt =f 2 \t most common and least 
not quite, edgewise; ou! : *<. - * € i Heady . < aa Qe 5 Py le severe form, sunstroke 
distance from the plane of 2 ~ = at! act ~— °\ a . if consists in a redness ac- 
the rings being only 5 aa PY ee : \y * & companied by an _ irritat- 
about 1/80 of the _ dis- ; mh ea a my a / |/ ing burning sensation that 
tance of the planet. ha, — eB Wo — ¥ manifests itself on the 

In consequence, as we \ 7 oer & / parts of the body that 
look at the part of the & era. fr / i have been exposed to the 
rings which is nearly in _* o sun. Sometimes, if a per- 
front of the planet, we see ee pisve® $ ~~ Vy son has remained for a 
only the illuminated outer / £ - i long time under a_ very 
edge of the outer ring Feo ee ie %/ , 4 hot sun, the burning be 
The outer edge of the sec- a s f comes a pain The red. 
ond ring is also illuminat- * gh “ tumefied skin looks like a 
ed by -the sun, but we do ee case of erysipelas; later, 
not see it, for it is con- & LY little blisters, full of a 
cealed behind the dark in- ay clear liquid, may appear 
ner edge of the outer a 5 oe a 2 3 / on the injured portions 
; , At 11 O'Clock: Nov.7 +. At 9 O'Clock. Dee.? . - 
ring, which appears to Aé 106 O'Clock: Nov. QS + ae At 81g O'Clock. Dec.15 at wae fr 8 beng Oe 
overlap it, since the actual At 10 O'Clock: Nov.22 * notte tt At8 O'Clock. Dec.23 thought that these blisters 
gap between them is so \ Y ye due to the sun were 
harrow. But when we we Z ee burns; but it is not s0; 


consider a series of points 
farther from 


the planet, it is easy to 


apparently 
see that we will be look- 
ing more and more ob 
liquely across the narrow 
gap between the rings, so that it will look wider, until 
finally we can see the bright edge of the second ring 
through it. In the same way we see the inner edge 
of the outer ring, behind the planet, through the same 


gap, but only when we look across it very obliquely. 


The combination of these two (which are too close 


together to be seen separately) accounts for one of 
the brighter “knots” on the faint line of the rings. 
Its distance from the planet’s center should evidently 
be equal to the apparent diameter of the division be- 
tween the rings, and there will be another similar 
bright spot on the opposite side of the planet, at the 
same distance. 

The inner edge of the second ring accounts for the 
other pair of bright “knots” in a similar fashion. 

To see them satisfactorily requires a large telescope 
and good atmospheric conditions, so that they are all 
beyond the range of most amateur observers. 

THE HEAVENS. 

The winter constellations, which form probably the 
finest group in all the skies, are now appearing. Orion 
east-southeast. e line of 
his belt points upward toward Aldebaran, and down- 
ward to Sirius, rather more accurately than our map 
would indicate, 

Procyon in the Little Dog, Castor and Pollux in the 


is pretty well up, about 


> OC Uthiern_Horizor. 


At 946 O'Clock. November 2) 


In tae map, stars of the first magnitnde are eight-pointed, second magnitude, six-pointed; third magnitnde, five-pointed: fourth magnitude (a 
few), four-pointed; fifth magnitude (very few), three-pointed, counting the points only as shown in the solid outline, without the inter 
mediate lines signifying star rays 


is in Libra, and rises nearly two hours before the sun, 
so that he can easily be seen. 

Venus is evening star in Scorpio and Sagittarius, 
but is so far south that she is not at all conspicuous, 
though she sets about an hour and a half later than 
the sun, 

Mars is in Aquarius. He is moving rapidly east- 
ward among the stars, and overtakes Saturn on the 
last day of the year, when the two planets are less 
than two degrees apart. 

Jupiter is in Cancer, and rises about 8:30 P. M. in 
the middle of the month. Aquarius, 
and is in quadrature with the sun on the 13th, and 


Saturn is in 


comes to the meridian at 6 P. M. 

Uranus is in Sagittarius, too near the sun to be 
seen. Neptune is in Gemini, approaching opposition, 
which occurs early next month. 

THE MOON, 

New moon occurs at 5 A. M. on the 5th, first quar- 
ter at 9 P. M. on the 11th, full moon at 1 P. M. on 
the 19th, and last quarter at 6 P. M. on the 27th. 
The moon is nearest us on the 6th, and farthest off 
on the 22d. She is in conjunction with Mercury on 
the 3d, Venus on the 6th, Uranus on the 7th, Mars 
and Saturn on the 11th, Neptune on the 20th, and 
Jupiter on the 23d. The last conjunction is fairly 


they are not present in 


the burns that workmen 


have received when ex 


posed to very intense 


heats, They are produc 
ed by the light of the sun 
If this light is reflected by 


more 


snow, it becomes 
Alpine 
climber has learned this to his disadvantage. On the 


alone. 


particularly dangerops, and than one 
mountains, on glaciers, or on fields of snow, the tour 
ist may receive severe sunstrokes even with a cloudy 
sky and a cold atmosphere. These are true “sun 
strokes in the shade” 
of light. 

The electric arc, rich in chemical rays 


metals, can give 


produced by the chemical rays 
particularly 


so when produced between certain 
rise, as we have seen above, to the same symptoms 
that the sun is able to produce, Therefore, it is ex- 


tremely necessary to protect one’s self when one is 
exposed to a powerful are or to the light of a mer 
inclosed in quartz glass, which is 
permeable to ultra-violet Ordinary 
ployed in the manufacture of Cooper Hewitt 
stops the dangerous chemical rays sufficiently to ren- 
der their effect unnoticeable.—Cosmos. 


cury vapor lamp 
glass em 


lights 


rays 


— —— a 

News has been brought by the United States revenue 
cutter “McCulloch” that the islands that recently ap 
peared in the Bogostoff group, described in the Scren- 
Tiric AMERICAN of October 26, 1907, and which were 
named McCulloch Peak and Perry Peak, have 
destroyed through volcanic subsidence, 


been 
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THE NEW BRIDGE OVER THE V/ISSAHICKON 
AT PHILADELPHIA. 


BY J. A. STEWART 


One of the most striking types of recent bridge 
engineering is that which is being constructed by the 


elty of Philadelphia over the Wissahickon Creek in 
one of the most charming sections of Fairmount Park 
The bridge is modeled after the beautiful Luxem 
bourg bridge in the Duchy of Saxony, near the bor 


ders of Germany, and closely 


follows the graceful 
Work on the bridge 


outlines of its foreign prototype 
is well advanced It is ex 
pected that it will be opened 


for traffic early next year 


By its construction, a some 
wha sequestered section 
wili be opened to general 
trafic, and a much-needed 
direct line of travel up 
plied from Germantown to 
Roxberough The bridge in 
itself constitutes a note 
worthy addition to the 
growing li of artistic 
architectural! viaduct of 
the United Stat« 

The special features of 
the bridge are the heavy 
masses entering into its 


composition; the uncom 
mon size of the great cen 
trai span, the longest con 
crete arch in the world, and 
the third longest masonry 
arch of any description in 
existence; and the method 
of construction 

The problems most diffi 
centered 


cult eof salution 


about the weight of the 

structure, and the isolated section to which materials 
had to be transported. A total weight of 50,000 tons 
of concreie is represented in the construction, all of 
which great mass had to be hauled by wagon a dis 
tance of a mile and a quarter. The ribs on the arch 
Other difficulties 
to be encountered were involved in the great depth of 
the ravine, and the height of the bluffs, east and west, 


rings alone weigh about 8,000 tons 


which are linked by the bridge 

The grade of approach from Germantown is 4% feet 
per 100, descending Walnut Lane, necessitating a cut 
of about 20 feet On the west side there ha been 
considerable filling in to make the grades as easy as 
possibl« The grade on the bridge is 1% feet per 100 

The magnificent semicircle of the arch, from which 
the wooden superstructure has recently been removed, 
rises to a height of 147 feet, towering above the tallest 
trees In the valley, and extends over the rocky bluffs 
a clear span from pier to pier of 233 feet. The gen 
eral plan of the bridge is that of twin supporting arch 
ribs, floored across the top; a plan followed through 


the five approach arches, as well as the main one. 
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Over each main arch rib the floor is carried on eight 
pairs of relieving arches The entire length of the 
bridge is 585 feet. The span of the approach arches 
(of which two are on the east and three are on the 
The eight relieving arches are 


west) is 53 feet each 
20 feet clear The main arch piers rise 80 feet above 
the water, and 100 feet above the rock. 

Three segments of circles form the main arch. It 
has two ribs or ring each 21 feet 6 inches wide and 
% feet 6 inches thick at the springing line, and 18 feet 
i eet 6 inches thick at the crown. Each 





Walnut Lane Bridge Over Wissahickon Creek. 
of these carries ten vertical cross walls. The spandrel 
arches, holding the spandrel walls, rest on piers sup- 
ported by the main arch, and are also semicircular in 
form They are 3 feet 6 inches wide and 1 foot 3 
inches thick at the crown, decreasing from 2 feet at 
the spring The thickness of the cross walls varies 
slightly, but in general approximates 2 feet. This 
variation constitutes the adjustment of the dead load 
on the arch made necessary by the varying height of 
the spandrel piers due to the grade of the roadway 

In the building of the main arch the usual order 
of construction wa reversed First, concrete was 
placed at the crown in order to consolidate the false- 
work. The arch was constructed in blocks, or loose 
voussoirs, distributed about over the falsework in 
order to spread the weight and prevent deformation 
of the falsework The whole of the arch ring was 
thus placed until seventeen key spaces were left, 
which were scattered over the falsework to permit 
the complete compression of the falsework before the 
keying, or closing. By this means, the arch ring was 
not subject to any bending strains which would have 
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existed under the old method of constructing arches, 
and which would have had a tendency to produce 
eracks. 

When the voussoirs had fully shrunk and all settle- 
ment had taken place in the falsework, the seventeen 
keys were concreted as nearly at the same time as 
possible. After a period of thirty days, the centering 
was struck by slacking the wedges. This work pro- 
ceeded from the middle toward each end. Eight men 
with sledzges in six hours lowered the falsework suffi- 

This was so successfully 
done as to cause a settle- 
ment of but %& of an inch 
of the concrete at the 
crown of the arch. 

As soon as the falsework 
was clear of the first arch 
rib, the anchor bolts which 
connected the transverse 
bents to the concrete false- 


ciently to free the arch. 


work piers were removed. 
A 35-ton ball-bearing jack 
was set horizontally against 
the rear end of the bottom 
sill of each transverse bent 
of the falsework, or sub- 
structure, reacting against 
blocking secured by the 
anchor blocks in the con- 
crete piers. The jacks were 
simultaneously operated by 
two men each, and pushed 
forward the falsework and 
substructure (having an 
estimated weight of 900 
tons) on the rollers at the 
rate of 34 feet in three 
days. 

The voussoirs were then 
anchor-bolted to the con- 
crete piers as at first, and the upper and lower sec- 
tions of falsework raised on the wedges on both sides 
until the lagging was at the required position for the 
second arch rib. The concrete work was then con- 
tinued as for the first rib. 

Expansion joints are provided at each intersection 
of the spandrel walls with the cross-walls on the piers. 
These joints are locked with a tongue and groove 2 
inches deep and the surfaces of the concrete separated 
by a layer of asbestos felt % inch in thickness. At 
the spring of every spandrel arch, is placed a strip 
of asbestos felt covering the front half of the ring, to 
accommodate the hinge action attenuing the rise and 
fall of the main arch because of temperature changes. 
The entire bridge is of concrete. Such steel as is used 
for reinforcement is deeply imbedded in the material, 
so that no metal is anywhere exposed to view. The 
bridge floor is carried on the spandrel walls; and is a 
combination of steel I beams, steel reinforcing rods, 
and concrete. The beams measure respectively 15 
inches and 20 inches. The latter are riveted to the 
former and the 6-foot spaces between are filled with 





























falsework in Position, Showing Method of Construction. 


Side View, Showing the Splendid Arch. 


End View. Falsework Pushed Aside, 
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2 lt al eA 


dorepes 


saa po ae 


Teer a~ 


GPR 





soa 


ee ee 


wearer 


a 





NOVEMBER 30, 1907. 


concrete forming jack arches. The floor of the bridge 
is paved with asphalt, 34% inches of asphalt being 
placed on a 6-inch concrete base over a 12-inch layer 
of cinders and %-inch coating of coal tar. The drive- 
way will be 40 feet wide between the curbs when com- 
pleted, thus affording ample space for carriages out- 
side the two car tracks which will cross the bridge. 
The sidewalks will be of granolithic construction, 8 
feet wide, without obstructions in the shape of trolley 
light poles aiong the steel-bound curbs. 
are openwork concrete balustrades of 


or electric 

The parapets 

classic design. 
The 884 balusters are only parts of the struc- 
ition. They 

long and 10 


ture not concret 


measure 
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States Naval Observatory at Washington, consisted of 
a celostat, carrying a plane mirror, and a_photo- 
graphic lens five inches in diameter and forty feet in 
focal length. The light from the sun, after being re 
flected in a horizontal direction by the mirror, passed 
through the lens, and was brought to a focus on the 
photographic plate forty feet distant. Exposures were 
made by a narrow slit driven quickly across in front 
of the plate. The whole apparatus thus made a huge 
camera forty feet in length, which differed from the 
ordinary camera or telescope in that there was no 
tube or bellows. Each plate was exposed for the one- 
thousandth part of a second. 
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ance of their own. The last transit of Venus was 
that of 1882, and it was very widely observed, in order 
to find the exact distance in miles of the earth from 
the sun. The next transit of Venus will be in the 
year 2004, but it will have no real importance to any 
Mercury last crossed the 


of us now living on earth. 
face of the sun in 1894; the next transit will be in 
1914. The smallest planet of the solar system, the near 
est to the sun, and the one with the quickest period, 
Mercury has some peculiarities of motion which have 
cast a little doubt on the exactness of the law of 
gravitation, the great fundamental principle which is 
the foundation of exact astronomy. Transits are ob 

served in order more correctly to deter 

mine the planet’s orbit, and so test this 





incl cast vertically in 
lds at tl rate of twenty 
laily by a five men. When 


rs old they are taken out 
ind scrubbed, being after- 
rsed in water for one week. In 


way a very hard, smooth, gray sur- 
fac produced, with sharp corners. This 
surface closely resembles handsome cut- 


stone work, and does not crack nor chip. 
The bottom of the balusters is recessed 
to engage a projection in the coping to 
which it is bonded by a vertical steel 
dowel. 

The reinforced concrete handrail is cast 
in position on top of the balusters. As- 
bestos felt filling is used in the expansion 
joints set between the ends of the 22-foot 
rails and the balustrade piers. In this 
way crushing and distortion are prevented. 
Similar means have been employed in 
other bridges built by the same designer. 





The composition of the concrete used 





question, which is in reality one of the 
great astronomical problems. In addition 
these transits give a means of finding out 
whether the earth is a gocd timepiece, 
l. e., whether it is rotating uniformly on 
its axis. Prof. Simon Newcomb, from an 
investigation of all recorded transits, sus 
pects certain small irregularities in the 
earth’s rotation. These technicalities can 
be tested only by the slow and arduous 
process of measuring the 
under the microscope, and comparing their 
results with those of former transits. It 
is too early to say what discoveries have 
been made from this latest transit of Mer 


photographs 


cury 
SR i 
Examination of Handwriting. 

It is remarkable how little use has been 
made of chemical or photographic methods 
in the examination of handwriting, espe- 
cially in cases where the evidence of the ex 
pert has been inconclusive, and where, per 








is 1 part cement, 2 parts coarse sand, 5 
parts of 4 to % inch crushed stone; with 
imbedded flat stones of not less than one- 
man size placed radially close together. 
The surface of the concrete is cleaned so as to expose 
the grit and thus resembles stone in color and tex- 
ture 

The cost of the construction is a little over a quar- 
ter of a million dollars. 
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THE TRANSIT OF MERCURY. 


BY 5. A MITCHELI PH.D., AND JOHN NEILSON, COLUMBIA UNIVERSITY 





A splendid series of photographs of the transit of 
Mercury across the face of the sun was obtained by 
the writers under rather trying circumstances. On 
the morning of November 14 the sun rose beautifully 
clear, and 


The plate is in a building 40 feet away. 


The developed negatives show the sun in splendid 
focus a little more than four inches in diameter. 
Mercury is easily visible as a small spot close to 
the edge of the sun. Its rapid motion is seen by a 
comparison of the two photographs taken at 8:27 and 
8:48 A. M. 

Second in importance to Mercury is the splendid 
group of spots near the center of the sun. This spot 
group is over 100,000 miles in diameter, a fact easily 
tested by comparing with the sun, 866,000 miles in 
diameter. 

The horizontal line was photographed on the nega- 


haps, the point in dispute might easily 


Apparatus With Which the Transit of Mercury Was Photographed. have been settled by the use of special 


reagents or of the camera. 

Notwithstanding a general similarity in 
the composition of many commercial inks, the char- 
acters made with each on paper can usually be differ 
entiated, and it is even possible sometimes to dis- 
tinguish between writings done with the same ink 
but at different periods. When the dried writing done 
with these different inks is tested with various re- 
agents, pronounced differences will usually be ob 
served, 

Erasures may be detected by treating the surface 
of the paper with distilled water and noting whether 
‘he absorption is greater in one part than another 
owing to the sizing having been removed at the same 

time as the writ- 





through the early 
morning haze a 
magnificent group 
of sunspots that 
had been on the 
sun for four or 
five days were 
clearly seen with 
the naked eye. 
Before a telescope 


could be pointed 





at our giant lumi- 
nary, clouds had 
gathered and ob- 
scured it from 
view. These grew 
thicker and thick- 
er, and by 7:30 
(the sun rose 
about 6:45) quite 
an early winter's 
snowstorm was 
raging. While 
this snow  prob- 
ably delighted the 
small boy and 
brought up to his 
mind visions of 

















ing. Skillful forge 
ers have been 
known to replace 
the sizing by 
rosin and glue, 
and this may be 
detected by treat- 
ing the 
first with hot 
water and then 
with alcohol, and 
examining 


paper 


again 
the surface. 
Traces of a prior 
writing may aise 
in some cases be 
made apparent by 
the use of an in 
tensifying re 
agent, such as 
potassium ferro 
cyanide 

Any mechanical 
erasure on the 
surface of the 
paper, which may 
hardly be shown 
by the greater 
transparency of 








coasting, it did 
not rejoice the 
hearts of the 
astronomers to an 
equal degree, for 
each minute of 
the storm meant just so many minutes less for ob- 
serving the passage of Mercury in front of the sun. 

At 8 o'clock the clouds showed no signs of break- 
ing away, and as the transit was scheduled to end at 
8:50 A. M., it looked pretty hopeless. But at 8:25 
the clouds cleared as quickly as they had gathered, 
and for the twenty-five minutes remaining there was 
a perfect blue sky. A series of ten photographs were 
made, 

For the sole purpose of photographing the transit, 
a temporary observatory had been erected at Larch- 
mont on the shore of Long Island Sound. The in- 
strumental equipment, kindly loaned by the United 


Mercury Nearing the Sun’s Edge at 8:27 A.M. Note the Spot Group 
100,000 Miles in Extent. 


THE TRANSIT OF MERCURY. 


tive for measuring purposes. The illustration on the 
left is the sun as it appeared at 8:27. The spot group, 
dark in the center and shaded toward the edges, is 
shown in splendid detail. Likewise are to be noted 
the spots near the edge of the sun. Mercury ap- 
pears as a small dot on the left-hand side above the 
horizontal line and near the sun’s edge. The second 
illustration, which is an enlarged view of a portion of 
the sun, shows Mercury as it is moving off at 8:48. 
It may be seen just on the edge of the sun, making a 
nick in it. 

Although not nearly so important nor so rare as 
transits of Venus, those of Mercury have an import- 


Mercury Showing as a Nick in the Sun’s 


the spot, is made 
much more appar 


Limb at 8:48 A. M. 


ent when photo 
graphed by trans 
mitted light, the 
place then appearing as a blot. The slight spreading 
of the ink over the fibers of the paper from which the 
sizing had been partially removed might be all but 
invisible to the eye, and yet be plainly revealed in 
the roughened edges of the strokes in an enlarged 
photograph. Slight differences in the forms of letters 
or figures become enormous in the enlargement, and 
the addition of a “y” to “eight,” for instance, or the 
change of “o” into “9” is readily detected.—Know!l- 
edge. 
In addition to the above-mentioned methods, the mi 
croscope offers an effective means of detecting forg 
erless 
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Correspondence. 


A Proposed < ompetition for Inventors of Fiying 
Machines, 





lo h rmaitor f I Sct iv! AME! \ 

After care dying the problems of mechanical 
flight fe f ‘ ea ind notin he reports ¢ eX 
pe me " é have Appe ed I ou columi 
duri owl iggestion 

i} ( it 

he «a ffered to the 
fi t i ‘ iT i! od faith: yet 
mau I ‘ Oo i with 
out ‘ , | ad eve ‘ peted fo If the 
amou ‘ or mu of rrizes could be made 
ex De ment I believe the 
lil olved Designers of a 
classes of inventors, are 
with ds t educe deas to practical form 
ro eet this difficulty, I would invite the inventors 
to ibmit their de I n a competition in whict 
‘ I hould d lr} 
‘ 1 « ] 
the ect I ) Te d ind po ‘ 
how the ha ! ther n their inventions By wa 
or } in i iid hou'd be extended to the in 
vent whose d n seemed to the judges most prac 
tical and most likely to succeed if actually construct 
ed he right could be reserved to reject all plan 
ubI i ict could " returned to the inventors 
without be z made public unles with the inventor's 
con t fhe donor of the prize could also reserve 
the right to participate in the patent rights and other 
profits of the successful competitor 

This plan i ectfull called to the attention of 
those new Lie which have offered reward for 

ful fligl It is worthy the attention also of ar 
person of ft I wil might de e to promote the 
science of aeria! navigatior and to share in the prot 
it hich i ve made by the persons lucky enough 
to secure valid patents on the successful invention 


October 29, 1907 J. F. Lawson 
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Fiying Machine Economics, 





To the Editor of the Scientiric AMERICAN 


| read with much interest the articles pertaining to 


flying machine which appear so frequently in the 
Sc tf A i " There seems to be a great dif 
ference in the estimate of the power required to pro 


pel the machines of different 
There is 


the estimated velocity at which the 


inventors In proportion 


also a great diversity in 


different machines 





will fi ind this difference in velocity is not accom 
panied y a corresponding difference in power de 
vel te 

To lilustrate In the last number of the Screntiri 
A : ‘ a il irticle by the Paris correspond 
ent, d j € f il machine designed by Henri 
Farmar The weight of the machine, including the 
pilot },180 pounds; the speed, 3( miles an hour 
power of the mot 1) horse-power; area of aeroplane 
t ! ire eet 

in the same article we have a description of the 


machine designed by A. V. Rowe, giving data and esti 


mat yllow Weight 150 pounds speed +0) 
mils ‘ nu mot 6 horse-powe1 area of aero 
plane ts} square feet 

In reading such descriptions, the thoughful seeker 
after facts can draw either of the following conclu 
ic that the lata pertaining to flying machines 


have not yet reached a scientific basis and that we 


have no trustworth flying machine economics or 


if there is such a science, the inventors of flying ma 


chines seem to be entirely ignorant of its principles 
In the two ises cited, one machine weighs 22 
pounds to the horse-power and the other 75. The first 
ha roximate!l ’ nour to the r re foot of aero 
* | 
( 1e wilt | ] r 
4 f ero , ne mall mo } +} ay 
et man th vith the relativel mall aero} 
nd imhe Dow ed motor 
Is it true that there are no data obtainable that 
can furnish a fairly accurate theoretical basis for the 


experimenter to work upon? Can we rely upon the 


authority of Langley, that 1 1 


horse-power engine can carry 208 pounds through the 


alr t 40 miles per hour’? 

I is analyze that statement At 40 miles an 
hour, the veloci is 3.520 feet per minute 1 horse 
owe t  foot-pounds, would exert a_ thrust 

000 
through 3,520 feet of — , or 9.375 pounds, or less 
0 


than 10 pounds 


Now, to use a hypothetical illustration, is it true 


that a kite weighing 208 pounds can be made to fly 


in a 40-mile breeze, with a pull on a horizontal kite 
what the 


many 


That is 
statement amounts to, and there are a great 


string of less than 10 pounds? 


Scientific American 


at are somewhat skeptical as to its truth. Now, it 

to some of the readers of flying machine litera- 
re that there has been enough experimental work 
ne to establish what might be regarded as the 


fundamental principle of aeronautics with quite a de- 
ee of certailr The principlk of greatest impor 
ince, and seemingly the easiest to discover, would 


What form of air propeller is most efficient, 
efficiency 


Second. What form of aeroplane has greatest lifting 


power, and what is its lifting power at different veloci- 
tie for each horse-power expended in propelling it 
0 ? ill 
Third. What is the air resistance per square foot 
face exposed at a given velocity, and what the 
io of variation at different speeds? 
With most inventors of airships the conception of 


air resistance seems to be very peculiar. They as 


efficiency for their 
for their 


ume great propellers and great 


power aeroplanes, which means, of 


course, great air resistance, but at the same time 


the machine to move through the air at 
speed, witl relatively little power ex 
nded, which means small air resistance 


rhe most striking example of the latter anomaly is 
designer of an airship a 


which you will find inclosed. The 


furnished by the picture 
ind description of 
weight is given as 100 tons; speed, 300 miles an hour 
approximately; and carrying capacity, 100 passengers; 


fare from Chicago to New York, or say 900 miles 


when the trip is made in three hours, $10 per passen- 
ger. In this example we can deduce the cost of fuel, 
ind hence the size of the motor, from the data given; 
that is, the gross receipts for the trip 


Now, we know it would require a constant lifting 


power of 100 tons to keep such a machine floating in 
the air, and whatever may be the method of suspen- 
sion, the apparatus would necessarily present a very 
section frontage to offer resistance 
There 


fore, to force such a structure through the air at a 


large area of cross 


to rapid horizontal motion through the air 


velocity of 300 miles per hour would require an ex 
pense for fuel out of proportion to the small carrying 


capacity and consequent income of the machine 


While there is a great deal that we do not know 
about flying machines, in contemplating the future 
there are at least two predictions that can be made 
with a high degree of certainty first, a flying ma 


chine will never be able to carry a given weight of 


paying load a given distance as cheaply as it can be 


carried on wheels; second, the speed of a flying ma 


chine equipped with the same power will never be 


equal to that of a vehicle on wheels, either rolling 
over steel rails or a smooth hard road surface. The 
chief 


By high speed we mean a velocity exceeding 60 miles 


obstacle to high speed is the air resistance. 


an hour. This is true no matter whether it is a loco- 


motive on steel rails, or an automobile on the wave- 


swept course on the Florida beach. Since the weight 


of the flying machine must be supported by an aero 


plane or other device, the area of frontage presented 


to the air must necessarily be much greater than 


that of a machine on wheels designed so as to offer 
the minimum air resistance. Again, the efficiency of 


an air propeller can never be made equal to that of 


the driving wheels of a locomotive or an automobile: 
flying machine will be less on 


effective 


hence the speed of the 
resistance and less 


greater 


account of the 
driving power 

I am aware that these latter conclusions may be 
criticised by designers of flying machines, but I would 
like to know what explanation can be given to show 


that they are not correct F. E. STANLEY. 





Yosemite Waters to be Conserved, 
A plan is on foot to conserve the waters that sup- 
ply the Yosemite and Bridal Veil 


will flow three months more per year than at present. 


Falls so that each 


falls usually go dry about August By build- 
ervoirs in the headwaters of Bridal Veil and 
Yosemite creeks, it is believed that sufficient water 
an be ored to maintain the flow over the falls 
intil late in October A preliminary survey indi- 


project is an entirely feasible one. 


et 0 - 


Ordinary white phosphorus being very poisonous and 


injurious to handle, other forms of the element have 


been sought Red amorphous phosphorus, which is 


not poisonous, is readily prepared by heating the ordi- 
nary variety to 250 deg. C. in a closed vessel under 
pressure, or excluded from air and water. It has not 
the same 


qualities, however, as the white crystalline 


variety. A red crystalline form, recently discovered in 
Germany, is made by heating to boiling a ten per cent 
solution of white phosphorus in phosphorus tribromide. 
This is not poisonous and is an efficient substitute for 
white phosphorus in making matches. As certain Eu- 
ropean countries have forbidden the manufacture and 
sale of the white variety, amorphous phosphorus and 


safety matches are coming into general use. 
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The Current Supplement, 
Of the minerals composing the group called mica, 
valuable for 
Of these two varieties only 


practically only two are commercially 
their physical properties. 
one is found in deposits of commercial value in the 
United States. In the current SuPPLEMENT, No. 1665. 
Sterrett deposits in a 


discusses these 


Alfred 


Douglas B 


thorough article. Dr Gradenwitz tells how 


sensitiveness of photographic plates may be deter- 
mined mechanically. Gas-engine valves is a subject 
upon which E. F. Blair writes instructively. Much 


miners in 
The Eng- 
lish correspondent of the AMERICAN de- 
length. The last 
Morrison’s treatise on the development of arm- 


interest is manifested among English tin 
a new process of concentrating ores by oil. 
SCIENTIFIC 
scribes this process at installment 
of Mr 
ored war vessels is presented, the subject being mod 
Building a liner 


ern American armor. transatlantic 


is the subject of an article by the Berlin correspond- 


ent of the Scienriric AMERICAN, the vessel selected 


being the “Kronprinzessin Cecilie.” Various methods 
of recovering rubber from wastes are described. An- 
other technological article of interest is one on verde 
finish, its 


antique rapid production, and the method 


of obtaining the various shades. Dr. Lee de Forest 
writes on the audion, his new receiver for wireless 
Australia are 


Smith 


telegraphy The eucalyptus trees of 


technically considered by Henry S 
>-+e:- 2 
Dr. Charcot'’s Antarctic Expedition, 

About the end of next July, Dr. Charcot, the French 
explorer, who recently passed two years in the Ant- 
arctic exploring the great continent there, expects to 
again continue his work already begun. The French 
Académie des Sciences, and other learned bodies, are 
urging the French government to pay a part at least 
of the $160,000 that the expedition to explore this 
continent, which is as large as Europe and Australia 
remainder left 


combined, will cost. The unpaid by 


the French government will be raised by private sub- 
scription 
Although exploration is the main aim of Dr 
Charcot, a great deal of time will be spent in carrying 


The explorer will spend two years at the 
work. 


en investigations to substantiate the theories set forth 
by Prof. Gaudry, of the Académie, who holds that the 
discovery of fossils in Patagonia destroys a great 
many of the formerly-held ideas concerning the prog 
“this development 


ress of evolution He says that 


does not appear to have had the same continuity in 
the two hemispheres, and it is to further discoveries 
in the Antarctic that we must look for a solution of 
that great problem, the origin of life.” 

Nordenskjold, who found fossil 


Antarctic, 


The discovery of Dr 
imprints of tropical 
that there was once in the neighborhood of the South 
ship that 


plants in the proves 
Pole a rich and abundant vegetation. The 
is to carry the expedition to their working ground 
Malo. It will be ¢ 
800 tons burden, and have 500 horse-power 


ie] 


was especially built for it at St 
vessel of 
engines capable of producing a speed of eight knots. 
A supply of 230 tons of coal and 120 tons of miscel- 
Thirty 
men, nearly all of whom took part in the expedition 


laneous material will be taken for the voyage. 


two years ago, will comprise the crew 
- — —> + «> > —— 
An Important Change in Editing the Official Gazette 
of the Patent Office, 

Owing to the constantly increasing number of pat- 
ents issued each week in the United States, all the 
claims of a patent will appear in the Official Gazette 
Where 


more than five claims, only five of the 


only when they do not exceed five in number. 
patents have 


claims will be printed, and the number omitted will 


be indicated. Henceforth it will not always be pos- 
sible to ascertain from the Official Gazette all of the 
features covered by a patent if the patent is issued 
with more than five claims. If a public library with 
the monthly volumes containing the complete copy is 
not accessible, it will be necessary to obtain a copy 
of the patent. As the 
printed each 


number of copies of patents 
week is limited, the supply is rapidly 
exhausted 
- ->-+ere> 

Following the statement made by Sir William Ram 
say that a distilled 
characteristic 
red line of lithium when placed in contact with the 
that the 
German chemist Dr. Theodore Grosse has succeeded in 


solution of copper sulphate in 


water shows in the spectroscope the 


emanation from radium, comes the report 


breaking up the element platinum. He for a number 
of hours maintained 
at a high temperature in a platinum vessel, to the ac 


subjected potassium carbonate, 
tion of an alternating current between platinum elec- 
After some time, the electrodes became coated 
with a deposit of charcoal-colored crystals, and gave 
evidence of having been .attacked, both the electrodes 
and the containing vessel losing weight. On extract- 
ing the melt, a brown powder free from carbon or 
potassium was obtained. Although both the crystals 
and the powder gave solutions from which they were 
precipitated by hydrogen sulphide, the presence of 
platinum could not be detected, 


trodes 


CaN Rk 


oe 


SRR A PATIL OS. 


POET OOS 


OI 





ACER, PP. 


SS oe SIP 





NOVEMBER 30, 1907. 


THE ENLARGEMENT AND RECONSTRUCTION OF 
GOVERNOR'S ISLAND. 

It too frequently happens that in the reconstruc- 
tion of public works, those who plan and build take 
too limited a view of the possible developments of the 
future, with the result that all too soon the ever-rising 
tide of population and industry again overflows its 
accommodations No such 
made by the government in planning the enlargement 


mistake, however, has been 


and reconstruction of the military post at Governor’s 


Island A careful study of the drawing on the front 
page of this issue, showing a bird’s eye view of the 
island as it will appe en the great works which 


are now under mpleted, should satisfy the 


ans of the government to 


most 
Island one of the greatest 
world are in a fair way to be 
G nd, lying to the southeast of the 
Manhattan Island and not far from the 
hore, is a familiar spot, not merely to New 
el but to all of the many millions who have 


n to enter or leave the United States through 


port of New York, or as residents have occasion 
to sail on the waters of the Upper Bay 


in 1794 that Governor’s Island was estab 





l a military post, and shortly thereafter the 
now historic walls of Castle Williams began to rise on 
the westerly extremity of the island The castle, we 
ire glad to learn, will be included in the scheme of 
reconstruction, and another structure of historic inter 
est which will be permitted to remain is Fort Jay, 
which crowns the summit of the island From the 


center of the fort there will rise as a crowning archi 


tectural feature a large water tower, whose architec 

ll conform to that of the surroundings. Two 
other historic structures which will be permitted to 
remain are the Chapel of Cornelius the Centurion, 
nd tl South Batter built many years ag for 





the protection of the Buttermilk Channel. Outside of 
these four buildings the government will make a clean 
sweep of the other structures, all of whose interest is 
purely of a sentimental, and certainly not of an archi 
tectural character. The museum, the regimental head 
side, 


ll be swept awa as will also the homes of the 


residence on the ez 


+ 


handsome old mansion at 
nt oc pied 1} Gen. Grant 

The most notable work in connection with the recon 

tructior is the enlargement of the island |} the 

addition of over 100 acres at its southerly end For 

his work Congress appropriated $1,100,000, and the 


idditional ground is being secured by. building two 
masonry sea walls, starting from opposite sides 
the island and converging in a southerly direction 
to finish in a bold semicircular sweep. The inclosed 
a is being filled in by dredges, and it is expected 
in three years’ time work will be complete and a 
total area of 101 acres added to the present island 
Upon the whole island, as thus enlarged, the govern 
nent has planned to erect all the buildings necessary 
for the accommodation of a full regiment, including 
the homes for the officers, barracks for the men, and 
all the buildings incidental to the work of the head- 
quarters of the Department of the East 
Commencing Castle Williams, and extending along 
the southerly front of the new portion of the island, 
there will be a long row of twenty-eight buildings, 
neluding tl prison ¢ 1, the corps barracks, the 
home of the hospital sergeant, and a handsome hospi 
building Beyond these, and flanking the easterly 
de of the great parade ground, will be seventeen 
separate houses for the accommodation of the regi 
mental officers. A similar row of seventeen homes 
will flank the parade ground on the westerly side. To 
the north of the parade ground will be thirteen hand 
some villas for the accommodation of the command- 
ing officer and other senior officers of the regiment, 
including the captains, majors, surgeons, etc. On the 
south the parade ground will be bounded by buildings 
for the accommodation of the enlisted men to the 
number of 1,200. These barrack buildings will be of 
great size, and nothing has been left undone to pro- 
vide the men with every convenience and comfort 
common to this class of building. The parade ground, 
as thus inclosed, will be the finest in the country, with 
a length of 1,700 feet and a breadth varying from 1,409 
feet at its northerly end to 900 feet along its southern 
boundary. To the south of the barrack buildings will 
be a large athletic field, 600 feet in length and from 
Around the athletic field, 
and corresponding in position to the regimental 


800 to 300 feet in width 


officers’ quarters, will be the separate homes of the 
non-commissioned officers. 

The northerly portion of the grounds, or what is 
practically the present island, will be occupied by a 
fine semicircular park, the center of which will con- 
tinue to be occupied by the present Fort Jay, with its 
new reservoir and water tower; while around the 
park, and fronting upon a great semicircular driveway 
encircling the northern end of the island, will be other 
homes of the department and staff officers. On the 
northeast side of the island and 400 feet distant, with 
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a broad driveway and an avenue of trees between, 
will be another group of officers’ quarters, flanked by 
a stately mansion built for the accommodation of the 
commanding general. On the northwesterly side of 
the island, fronting the southern end of Manhattan 
Island, will be some of the largest and most impor- 
tant structures included in the new scheme of recon- 
struction. Among these will be a large two-storied 
building for the quartermaster’s department, a medi- 
cal supply depot, and many other buildings for the 
ordnance and engineers’ department. There will be 
two new ferry slips, one for passenger and the other 
for freight service, between which there will be four 
piers at which lighters and small freight-carrying 
craft will unload the vast amount of quartermaster’s 
supplies which will be brought to the island for ship- 
ment to our distant possessions. One of the most 
important improvements will be the construction of a 
basin of sufficient size to accommodate at any one 
time two of the largest of our transport ships. It is 
expected that the reclamation of the 101 acres at the 
southern end of the island will be completed within 
three years’ time, when the work of ereeting the 
buildings and preparing the grou will be energetic- 
ally prosecuted. 
_ : >-e-e _— 
Luminous Frogs and Crabs, 

The flesh of most sea fishes and other marine ani- 
mals becomes more or less luminous within a day or 
two after death. The light is emitted, however, not 
by the flesh itself, but by certain bacteria which can 
be collected from its surface, and which are of common 
occurrence in sea water A similar appearance, due 
also to the presence of luminous bacteria, is often pre- 
sented by meat. These bacteria are harmless to human 
beings, as they cannot live at a temperature above 76 
deg. F., and the temperature of the human body is 98 


deg. F., but living cold-blooded animals can be inocu- 
lated with luminous bacteria, with surprising results. 
The Russian physiologist Tarchanoff inoculated frogs 
with luminous bacteria obtained from the Baltic. The 
bacteria multiplied in the blood, and caused the entire 
body of the frog to emit light. The luminescence, 
which was especially intense in the tongue and other 
soft parts, continued three or four days, Similar phe- 
nomena have been observed to occur naturally in cold 
blooded animals A few years ago the French natur- 
alist Giard found among the sand hoppers that swarm 
ed on the beach at Wimereux one which, instead of 
hopping, crawled slowly over the sand and glowed 
brightly On examination, the body of the little crus 
tacean was found to be filled with luminous bacteria. 
When other sand hoppers were inoculated with its 
blood, they also became luminous, gradually lost 
strength, and soon died, but continued to glow for 
several hours after death 

The observed cases of luminescence in earthworms, 
mole crickets, and other cold-blooded animals not nor- 
» be attributed to a 


mally luminous, are probably t 
similar infection with luminous bacteria or luminous 


fungi 
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ndsen to Attempt to Reach the North Pole 
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Capt. Raold Amundsen has recently stated that he 
intends to make another start for the North Pole in 
1910. He said My head is full of plans for my next 
expedition, though none of them have been fully 
worked out or finally decided upon. I have decided, 
though, to make my next trip through Bering Strait 
rather than by the eastern route selected by Com- 
mander Peary. It is probable that I shall also take 
with me about the same. number of men, seven, and 
possibly stay for the same:length of time in the North.” 

Capt. Amundsen, during the three years that he 
spent in the North, while on his last expedition, defi 
nitely located the magnetic pole and succeeded in navi- 
gating the Northwestern Passage 

—- se —— 


Earthquakes and Petroleum Fields, 


In a paper recently presented to the French Aca- 
demy of Sciences, M. Tassart points out an interest- 
ing connection between petroleum layers and seismi- 
cal phenomena. 

A thorough examination of the location of petroleum 
fields has brought out the following facts: 

1. All petroleum fields situated in recent strata are 
confined within regions of maximum seismical activ- 
ity or in their immediate vicinity. 

2. Petroleum fields are but rarely found in ancient 
strata, within seismical zones. 

3. Those petroleum fields which are situated outside 
of such zones belong to ancient strata and were form- 
erly the seat of a lively seismical activity. 
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Error Corrected, 

Through an oversight, the name of the firm of archi- 
tects that designed Mr. Thomas A. Edison's concrete 
house was given as “Manning & Macneille.” - It should- 
have been Messrs. Mann & Macneille. 
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THE PETERS SELF-REGISTERING ELECTRIC TARGET 
FOR RIFLE RANGES. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFI AMERICAN, 

At the Bisley rifle meeting in England last year 
great interest was centered in a new type of target 
that has been invented by Lieut.Col. George A 
Peters of the Ninth Toronto Light Horse for the auto 
matic indication by electrical agency of the effect of 
shots. This apparatus has been designed for the pur 
pose of securing an immediate and accurate record of 
the shot fired, dispensing with the necessity and cost 
of constructing a mantelet for the protection of the 
markers, and also with the attendance of markers, 
two of whom are ordinarily required in the operation 
of the usual balanced type of target In this self 
registering electric target there is a face-plate of solid 





steel which, through the agency of certain mechanical 
devices distributed over its posterior surface, is 
capable of responding in sections. When a 
strikes any part of the target, the corresponding unit 
behind the plate is set in operation, in such a way 


that an electric circuit is closed, and a disk on the 
corresponding part of an indicator or annunciator, 
similar to that employed in connection with electric 
bells, is exposed at the firing point The apparatus 
illustrated in the accompanying engravings is de 
signed for use in indoor or miniature ranges, but the 
principle of design and the operation are precisely the 
same as in those for use on outdoor ranges 

The main framework of the target is composed of a 
pair of substantial upright standards connected by 
“cross-beams, and furnished with bases which are 
firmly bolted to a square horizontal platform of heavy 
timber In the case of those adapted te miniature 
range practice, as illustrated, the target is carried 
upon a heavy iron pedestal The target itself i 
swung upon the standards by means of a rocking 
frame, the front arms of which are mounted on 
pivots near the four corners of the plate 

The rocking frame is designed upon the principle of 
a parallel ruler or a system of parallel motion levers 
by means of which the plate as a whole can be raised 
and lowered in the direction of the arc of a circle 
having a radius equal to the length of the anterior 
arms of the rocking frame—this length is also equal 
to the radial length of the hammers—without alter 
ing the vertical position of the frame By thi 
means the plate may be brought nearer to or re 
moved farther from the back plate supporting the 
hammers without disturbing the vertical position 
The presence of the rocking frame enables the target 
to be made adjustable as regards sensitiveness for 
various ranges, weights, and velocities of different 
ammunition, while it is also through the movement 


of this section that the working integrity of ali parts 


of the target may be tested. 


The target plate is constructed of three layers of 
chrome steel, alternately hard and soft, as adopted 
in the laminated construction of burglar-proof safe 
When the range exceeds 100 yards, but litle impres- 
sion upon its surface is made by the bullets 

The plate supporting the moving hammers is com 
posed of mild steel about 4 inch in thickness, and i 
rigidly bolted to the cross-beams between the stan 
dards. It is pierced by a series of oblong slots for 
the reception of the hammers, which are supported by 
pairs of lugs or brackets obtained by simply bend 
ing up the strips of plate from the sides of the slot 
The number of hammers adopted varies according to 
the size of the target. The target required for indoor 
or miniature range practice is only 15 inches in 
diameter and 37 hammers are employed, while in a 
target 4 feet in diameter 61 hammers are required 
The hammers are placed in concentric circles about 
the central hammer, which corresponds to the “bull's 
eye,” there being 6 hammers in the “inner”: circle. 
12 in the “magpie” circle, 18 in the “outer” circle, and 


an additional circle of 24 outside of these whi 





grouped for working purposes with the hammers of 
the “outer” circle. In a 6-foot target for use at 500 
600, and 800 yards, respectively, which is the largest 
yet made, and which has recently been installed at the 
Toronto Rifle Ranges, the same number of hammers 
as in the 4-foot target is utilized, the hammers being 
placed farther apart. Each hammer is supported upon 
the back plate by a pivot which passes horizontally 


through it near its rear extremity, and rests simply 
by its own weight upon the lugs or brackets already 
described Thus each hammer can easily and read 
ily be removed by hand wher required for examina 


tion or repair 

The opposite end of each hammer is provided with 
a rounded head, and this rests normally against thé 
rear face of the target plate. The backward motion 
of the hammer, however, is regulated by means of a 
shoulder which insures that the center of gravity «tf 
the hammer piece is always in front of its supporting 
pivot, so that after being -driven backward by the 
impact of the bullet striking the target plate ft imme 
diately falls back into“its normal position against the 
target plate. 

The end of the hammer projecting beyond the point 
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where it is pivoted is provided with a tail or spur 
which projects almost vertically upward, when the 
hammer is in the normal position. When, however, 
the hammer is forced backward by the impact of the 
bullet, this spur moves in a circular direction back 
ward and establishes sliding electrical contact, with 
a slender insulated brass spring connected by wire 
with the annunciator. This contact continues through 
a length of time correspondin,; to the end of the 
rearward movement of the hammer, and also to the 
beginning of its return movement It will thus be 
seen that a length of contact is obtained which is 
considerably in excess of that required to cause the 
corresponding indicator upon the annunciator to drop. 
One of the leads of the electric cable is soldered to 
each brass contact, while earthing is obtained by sold 
ering the wire to some portion of the supporting 
plate, thereby forming a complete electrical circuit 
broken only between the hammer spurs and their re- 
The battery is located at the 
When one hammer or 


spective brass springs 
annunciator end of the cable 
more is moved and an electrical connection estab- 
lished, the corresponding magnet or magnets on the 
annunciator are energized and the indicator or ind 
ecators fall. recording the result of the shot fired. 

The annunciator is constructed of galvanized iron 
with a weather-proéf case and incloses a number of 
electro-magnets arranged in concentric circles to con 
form to the arrangement of the hammers of the tar- 
get Each of the eloctro-magnets when energized 
operates a very simple form of corresponding gravity 
drop The groups of indicators in the respective 
rings carry the customary scoring numbers. The an- 
nunciator is equipped with a restoring mechanism 
which is operated by a strong magnet, so that after 
the drop or drops have fallen, the simple pressing of 
a button resets the apparatus 

When a bullet strikes the plate, no appreciable 
movement of the whole results from the impact, but 
the impact sets up a bulging over a certain circum 
scribed area, around the point where the missile 
strikes. Should this point be immediately opposite 
one of the hammers, that hammer only will be forced 
backward. At the same time it is obvious that the 
area to which any hammer will respond will be cir 
cular in outline, and it is equally obvious that the 
disposition of the hammers must be such that the cir 
cular areas must overlap one another, so that no dead 
spaces are left, which would be irresponsive to the 
impact of the bullet Therefore, should the bullet 
strike the target In the space where two hammer 
areas overlap, both corresponding hammers will be« 
affected and driven back, and their corresponding indi 
eators on the annunciator will fall. Similar results 
will attend the striking of the target at those places 
where three and even four flelds of influence over- 
lap, so that it is possible for four indicators to be 
exposed as the result of one shot. At first sight this 
circumstance might appear to militate against the 
utliity of the apparatus for scoring purposes, but as 
a maiter of fact it assists appreciably in the localiza 
tion of the shot. For instance, in a target having 
37 hammers, if it were required that each shot should 
be responded to by the fall of one drop only, then 
there could be only 37 points of localization: but 
when it is remembered that the location of each shot 
is approximately opposite the hammer when only one 
drop fails, and in the case of the bullet hitting the 
targei mid-way between two hammers when two indi 
cators fall, and so on with three and four drops, the 
number of points of localization becomes considerably 
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increased, aggregating over 150 different points. ‘The 
degree of accuracy of localization by means of this 
apparatus will be readily appreciated when it is 
remembered that in regard to the “bull’s eye” alone 
there are thirteen different localizations that can be 
automatically indicated in the circular area 7 inchcs 
in diameter at a range of 200 yards. Ricocheting 
shots, which often enter into the scoring with the 
canvas targets, are with this apparatus eliminated, 
since they have not sufficient momentum when finally 
striking the target to force the hammer back far 





Diagram of the Recording Zones; the Black Spots 
Represent Individual Hammers. 


enough to make the necessary electrical contact. At 
the present time, all “bull’s eyes” are placed on an 
even basis in scoring, and in rifle competitions “ties” 
often result, simply because there is no fair way of 
discriminating between the marksman who strikes 
the dead center of the “bull’s eye” and the one who 
strikes it upon the circumference of its area. With 
this apparatus, however, it is quite easy to make 
such distinctions with perfect fairness. Owing to the 
overlapping of the respective fields of influence, in- 
stead of there being only four zones corresponding to 
“bull’s eye,” “inner,” “magpie,” and “outer,” respec- 
tively, there are seven distinct fields. 

Upon rifle ranges where a series cf targets may be 
required, each target is provided with its own an 
nunciator at the firing line, but a cable with a single 
set of wires will suffice for an unlimited number of 
targets, provided there are as many wires in the cable 
as there are hammers or groups of hammers in any 
one target, besides a ground wire for each tar- 
get. Thus a range having 10 targets and 37 hammers 
upon each would require a cable with 47 wires. This 
equipment would enable all the targets being in 
operation at the same time without any possibility 
of one interfering with the other, since it is apparent 
that each annunciator will only respond when the 
circuit is completed through its own ground wire. 
For protecting the cable from stray bullets it should 
be buried at a depth of about 8 inches. 

- —_>-+> +. - 
THE NESTS AND NURSERIES OF INSECTS. 
BY PEKCY COLLINS, 

An insect emerges from the egg as a grub, or cater- 
pillar. As such it enters upon a period of active exist- 
ence, when its chief business in life is the assimila- 
tion of nourishment; and not until it has lain dor- 
mant for a while as a pupa or chrysalis does it assume 
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the perfect, winged state. These middle stages of an 
insect’s life—the grub and pupa—may be regarded as 
its babyhood. Moreover, the insect is almost always 
an orphan, its parents having expired soon after the 
egg was deposited; so that the young insect must 
depend mainly for protection upon the seclusion of 
some kind of nursery, formed either by its own early 
efforts, or by the instinctive labors of its parents. 
These retreats range from mere tunnels beneath the 
surface of the ground to wonderfully wrought struc- 
tures formed from a special material manufactured by 
the insects themselves. To search for and to examine 
these varied nests and nurseries is one of the most 
pleasant country pastimes. 

We will pass over the burrowers in the soil, and the 
tunrelers in wood, both rotten and sound. A word 
may be said, however, respecting those insects which 
pass their babyhood within fruit and vegetables, often 
much to the annoyance and loss of the horicultur- 
ist. We may take for an example the well-known pest, 
the codling moth—an insect which attacks all the 
best kinds of apples. The moth lays its eggs singly 
upon the very young apples—one to each fruit. As 
soon as the grub hatches, it tunnels inward and makes 
for the core, upon which it chiefly feeds. Many of 
the apples known as “windfalls” have been attacked 
by these grubs, and the pests may be discovered merely 
by splitting the fruit open with a knife. If undis- 
turbed, the little caterpillar eventually makes its 
way out of the apple, and concealing itself in a cranny 
of the bark, changes to a chrysalis. This insect is 
troublesome not only in the United States, but wher- 
ever apples are grown. In Tasmania it is especially 
dreaded, and the legislature has passed an act for its 
repression. 

The grubs of other small moths actually mine be- 
tween the outer skins of leaves, subsisting upon the 
green tissue, which they gnaw away. That these 
insects are exceedingly minute is manifest by the 
fact that the leaves within which they feed and find 
shelter are not much thicker than stout paper. Many 
leaves are thus attacked, the various kinds of bramble 
being specially liable. Sometimes the workings of 
the caterpillars are seen in long, tortuous galleries; at 
others, the inner tissue is eaten away over consider- 
able areas, and blister-like blotches result. 

We may now pass to those insects which gain shel- 
ter by means of secretions from their own bodies. 
Good examples are the so-called “spit” or “cuckoo- 
spit” insects. The immature insects form strange 
patches of frothy moisture upon leaves and twigs; 
and these are virtually liquid nests. Within, the 
owner sucks the juices of the plant upon which it finds 
itself, inserting its tiny beak beneath the bark of the 
stem. Ultimately, when it becomes adult, it aban- 
dons its frothy home, and lives a dry and active life 
as a fully developed “hopper.” Scientifically speaking, 
it belongs to the great order Homoptera. Many of its 
near relatives, especially those of tropical countries, 
have the power of secreting a waxy substance, thus 
supplying their persons with a protective disguise. 
Something of the kind is seen in the case of the well- 
known and much-dreaded “woolly aphis,” a pest which 
does so much damage to apple trees. There can be 
little doubt that these secretions, whatever their char- 
acter, are a provision of Nature whereby the insects 
are hidden from the sharp eyes of birds and insectivo- 
rous creatures in general. 

We now come to case-making insects, which form 
a small but interesting group. The best known, per- 
haps, are the aquatic grubs of the caddis flies. As 
soon as the young larva emerges from the egg, it sets 
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about collecting material for its case—or, in other 
words. the nursery in which it may lie secure from 
the attacks of other water creatures. Different species 
of caddis flies select different materials, though what 
voverns their choice is not always possible to say, 
though at times it is obvious that they take whatever 
material is most abundant upon their particular 
stream bottom. Some choose small fragments of stick 
or reed, others make use of tiny stones, while - still 
others gather together small shells, caring not whether 
their rightful owners have, or have not, abandoned 
them. Eventually, when the period of feeding is com 
plete, the grubs close the ent e of their cases, and 
change to pup thereil 

But caddis flies only insects which form 
is shared by certain 
The tiny cater- 


protective 
ial é families 
cl for example, builds for 

om fragments of the cloth 

may be observed—alas! too 
out crossing the threshold of one’s 
The caterpillars of other moths, outdoor 
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species this time, make their cases of lengths of grass, 
with a 
silk lining. Of some such moths, the females 
wingless, and remain in their cases throughout 
Thus the old 
nursery of the mother becomes a place of protection 
for the eggs until they hatch in the following season. 


stick, or reeds, fixing the material together 


actually depositing their eggs therein. 


Among moths, too, we find that many caterpillars 
which dwell habitually in company construct 
mon nest, or tent, for the benefit of the community. 
Such is the well-known American tent catcrpillar, 
moth being responsible for a good deal of damage in 


orchards and gardens. The tents are really 


pillars dwell when young, and to them they resort for 
shelter in rainy weather, and at night, even when they 
Allied species, which pass through 
the winter in the caterpillar state, construct hibernacu- 


are older grown. 


lums, or winter sleeping places. 


are 


nests of 
silk spun among leaves and twigs. In them the cater- 


These are often con- 
spicuous among the branches during the cold months 
of the year. If torn open, they reveal a surprising 
thickness of spun silk, forming a dense, non-conduc- 
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tive wall. At the center of the mass lie from thirty 


fifty tightly-packed caterpillars, waiting for the return 
of the warm weather, when they will resume theirs 


feeding. 
Up to the present, we have seen only how imma 


ture insects provide nests and nurseries for them 
selves. But not infrequently both food and a safe 


retreat are provided by the parent at the time ef egg 
laying. At a few such cases we may now glance 
taking first a typical species of burying beetle 


the course of a country ramble one oftea comes upon 
a dead bird, mouse, or some such carcass. On turning 
it over with a stick, several burying beetles may 


usually be discovered at work. Their method of pro 
cedure is as follows: 


female deposits her eggs upon it. She appears te 


endowed with an instinct which tells her just how 


many hungry grubs the particular carcass will sup 


port, and she lays her eggs accordingly. Then both 
the male and the female beetle commence the inter 
ment. They scoop away the earth from beneath the 
body, which gradually sinks into the ground. In the 
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Clay and Used as Nests by a Solitary Wasp. by 


Bramble Leaf Tunneled 
a Small Caterpillar. 


Brazilian Dung Burying Beetles. This Class of Beetle is Found 


in Most Quarters of the Globe. 
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Cases Made by Caterpillars From Short Twigs. 


Woodpaper Nest of Tree Wasp. 


Burying Beetles of the Genus Necrophorus at Work on a Mouse, 




















Nest of an Underground Species of Wasp. 
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Brazilian Tree-Wasps’ Waterproof Nest. 


Details of the Cell of a Leaf-Cutter Bee. 
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Apples Infested by Grubs of the Codling Moth. 


The dead body being found, the 
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rabbit large animal 


or a rat. or any such 
beetles combine their labors 


case OL &a 


many pairs of and when 


the ground beneath is soft, the interment is often 


completed in a surprisingly short space of time. Thus 
when the young grubs hatch from the eggs the not 
only find themselve urrounded b abundant food 
I i l ( onsut it ecu ym._=the ittacl 
of ira ! rub-eatin itures, to which 
the wotid t exposed i} n tne irtace of the 
i I I len I notin that these 
inse i ca i i ) they hide away 
’ I ‘ il leodorize Mother 
Ka i In like mat i num be of beetles act 
fa ‘ ‘ ! time provide food for 
t! fi ! I droppings of animals 
Ihe | if the Egyptians, is one 
lreds « illied species, in almost 
eve ce f obe, have milar habits. They 
mal vail f efuse matte lay an egg in the 
ente f ene nd then roll the balls about in the 
8 ‘ den. Finally, a hole is bored in the ground 
und the il ied erein. When the grubs hatch 
nly sustaining 
el t nitrogenou 
af 
But of all insect the ost careful parents, the 
Os ) d nest build ire certainly the 
tere ind wa toth group of insects are sub 
divided, according to their habits, into social and 
solitar specie The latter know nothing of joint 
labor, each female constructing and provisioning a 
few cells, or nurseries, in which to place her eggs; 
the former dwell together in colonies and build elabo 
rate nest But in all pecie the instinct of nest 
bulldis igh developed, while the material em 
ploved varies much as the manner in which it is 
iped it ! ired fo 
A typl oi nest-builder is the leaf-cutter bee, 
of which num be of species have been described, 
each usir i different kind of leaf, or the petals of 
flowers The specie to which we will turn our at 
tention employs the rose leaf for its architecture. The 
insect first searche for a rotten beam or fence, into 
which she tunnels, readily chipping away the soft 
wood with her powerful jaws She then repairs to a 
rose tree, and cuts from a leaf an oblong portion. 
This she does as quickly as an experienced tailor cuts 
cloth, and with equal accuracy The portion of leaf 
i hen conveyed to the tunnel, one or more pauses 
being made the bee for rest should the distance be 
at a | 
rhe insect now carries the portion of leaf to the 
extremity of her tunnel, treads it into place, and 
immediately returns for a second piece The process 
repeated until the bee is satisfied that the requi- 
te number (usually seven) of pieces has been cut 
and it into place in the form of a thimble-shaped 
1! This cell is then partially filled with a mixture 
of pollen and hone ipon the summit of which -n 
eg laid Fo cireular pieces of rose leaf are then 
cut | ! ee, and pressed down to form a cover for 
the cell and when one cell is complete, the insect 
oes On construct others until her tunnel is filled 
Bact rub, when it hatches, finds itself dn a snug 
little nu 1 ecure from enemies, and supplied with 
the xact imoun of food requisite for its needs. 
When it has eaten what the cell contains, it will be 
ready t i its cocoon and assume its pupa form, 
and wili e no more nourishment until it emerges 
is a Mature winged insect 
This is merel a typical example of a solitary 
Hymenopteron innumerable other species abound in 
summer, and each has its own way of providing nurs- 
erles for i progeny Some small kinds of solitary 
wasps build with mud in holes, and if they can find a 
hole ready made, they willingly make use of it In 
most museums we may see specimens of such nests 
fitted into the hole in a reel of cotton, a pipe stem, 
or some such homel articl But if the reader will 
take the ti e to examine discarded domestic objects 
of thi ! een | long in an out 
hous r upon a garden heap, he is quite likely to find 
these w pp nest fo himself, and may have the 
satisfaction of hatching out the wasps in due season 
it ji however, among the social wasps that we 
find the most wonderful builders; we find, too, a most 


} difference 


remarkable physiological between the in 
sect hemsel ves Solitary wasps and bees are merely 
divided into two sexes—males and females; but among 

I ecies we find not only males and females 


ilso) a large percentage of imperfect females, 


These workers, although they are 


ipable of ving eggs, and do at times lay them, are 
i invarial 0 produce males, or drones. They of 
cours in ‘ lirect part in the perpetuation of the 
species, but they constitute a powerful labor factor 
in inser ommunity of which they are members, 
and it is owing to their ceaseless labors that the 
marvelous nests, consisting of thousands of cells, are 


built up and repaired 


Much ha been written habits of 


respecting the 


secial bees, so that we may devote our remaining 
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of social wasps as typi- 
Unlike 
their 


space to a brief consideration 


cal of communal nest builders in general 


bees, many kinds of which pass the winter in 


sustaining life upon the provisions which they 


nests, 


have collected during the summer, wasps succumb be 


fore the increasing cold of autumn Bui from this 
merciless scourge of mortality a few wasps escape 
These are the queens” of the next season. They 
pass the winter in some warm cranny, and when the 
spring arrives, each one comes forth from its hiding 
place, and seeks a suitable position for the nest that 
is to be This found, the queen repairs to a fence 
or tree trunk, and with her jaws rasps off a bundle 
of wood fiber which, when moistened with saliva and 


kneaded, forms the paper-like substance of which the 


nest is entirely constructed For just as bees have, 


invented a special nest-building material 


so to speak 


which we call wax, so wasps have acquired the habit 
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Its English Translation. 

















A Case of Temporary Illiteracy. 

















An Extraordinary Inversion. 
SOME EXPERIMENTS WITH A MIRROR. 


of preparing for the same purpose a rough, but very 
durable paper 

The queen-mother lays the foundation of the city 
with her own hands—or, rather, with her own jaws. 
She attache sort of stalk of wood paper to a 
chosen support This may be the branch of a tree, 


a root in a cavity below beam in a 
shed. The choice of locality varies with the 
wasp. But the stalk 
shallow cells, in each of 
egg After 


and to lay 


the ground, or a 
garden 
species of prepared, the queen 
proceeds to construct a few 
this she continues to 


which she lays an 


form more cells more eggs; and ere long 
she has to feed the 


first 


young grubs which have hatched 
that her is fully 
however, some of the grubs turn to 


batch 
Soon, 


from the laid, so time 
occupied 
pupe, and the pupe to perfect wasps—worker wasps, 
Thus, 


with its 


which take over the labor of the young colony 


the city grows rapidly, until the vast nest 
thousands of cells, comes into being. 

In conclusion, special attention may be called to the 
durability of the manufactured by the 


wasps. Even in the case of the frailer nests built in 


wood-paper 
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withstand the 
nests of the 
heaviest 


the open by tree wasps, the power to 
effect of great; while the 
tropical designed to resist the 


rain is very 


species seem 
downpours. Such a nest is shown in the accompany- 
from an orange tree in 


exterior resembles thick card 


ing photograph. It was cut 
Brazil, and its smooth 
board. 
—~—?> -e— 
SOME EXPERIMENTS WITH A MIRROR. 
BY GUSTAV MICHAUD, COSTA RICA STATE COLLEGE, 

Ask your friend whether he can decipher the foHow- 
ing sign, which you pretend to have read over tne 
shop of an Armenian shoemaker , 

He will probably tell you that he is not conversant 
Tell him that the 


English and, while he smiles incredu- 


with Oriental languages sign is 


written in good 
lously, lay a frameless mirror perpendicularly on the 
right marks. 
The result is shown. 


mysterious script, across the quotation 


that the reflected 


half, and we conse- 


We understand at once 
the faithful copy of the 


image is 
written 
were allowed to see in a 


quently believe that if we 


mirror our pencil, our hand, and the paper on which 
more trouble in writing 


than if we were 


we write we would have no 


and reading what we have written 
directly watching our pencil at work. This is too 


bold an inference, and the following experiment shows 
how far it is from being true 

Ask your friend to write anything he chooses, with 
the condition that he shall see his hand and read the 
With the help of a few 
and the 


the mirror only 
mirror 


script in 
books arrange the 
herewith. 

The writer sets at 
farther than the first 
struck with paralysis agitans, and unable to write any- 
thing but 

You take his pencil and write rapidly and correctly 
in the Your secret can be told in 
a few words 
strive to follow the pencil in the mirror, your efforts 


paper as shown 


work, but will not 
letter His 


probably go 
hand seems to be 


zigzags 


same conditions 
First, close your eyes; as long as you 
to write are vain. Second, write in printed capitals 
and make no attempt to write anything but the pseudo 
Armenian sign and a few other sentences which par- 
ticipate of the characteristic What is that 
characteristic? It hard to find. Find it. 

The peculiar inversion of objects viewed in a mir- 
difficulty felt in 
free to 


same 


is not 


ror is of course the cause of the 


reading or writing. The writer is left write 


from left to right, but finds that while he is so 
doing, the mirror upsets his letters. There is an 
entirely distinct kind of inversion which can be best 
observed with the help of a mirror. The most suit 


able time for the making of the following experiment 


is after a meal the menu of which included soft- 
Take an egg shell and trim it with scis- 
In the hollow 


with your pencil a cross with 


boiled eggs 
sors so as to reduce it to a half shell. 
draw 


bottom, roughly 


pointed ends. Bore a hole, about the size of a pea, in 
the center of the cross. Place yourself so as to face 
a window, the light falling upon your face, not upon 
the mirror which hold in one hand 
eye. Place the shell between the other eye and the 
from 
Through the 
look at the mirror as if 


you Close one 


mirror, at a distance of two or three inches 


either, the concavity facing the mirror. 
hole in the shell this were 
distant 
shell 


vex appearance. 


some object. While you are so doing, the 


will suddenly strongly cen 


You may 


concave assume a 
then examine it directly in 
all its parts; no amount of auto-suggestion will allow 
you to get rid of the illusion. To destroy it, it be 
comes necessary either to open both eyes or to with- 
draw the shell from the mirror. The 


the shell to the mirror and the farther the eye from 


away nearer 
the shell the more readily comes the illusion. 

The hole in the shell acts as a diaphragm, and its 
position, at some distance from the eye, favors the 
localization of the luminous pencils in the crystalline 
lens. Those which are emitted by the marginal parts 
by the marginal 
bent 
the pencils which are 

The decreasing scale 


of the egg are refracted exclusively 


parts of the crystalline lens. They are more 


and give smaller images than 
sent by the center of the shell. 
of reproduction from the center of the shell to its 
offsets the 


appearance of images of points situated on the ante- 


periphery influence of distance on the 
rior or posterior parts of the shell. 
_ — >-+e-2> - - 

in a Railroad Gazette Mr. A. 
Stucki interesting data on the 
relative costs of steam and gas power, basing his esti- 
obtaining in Pittsburg, and as- 
1,000 horse-power. He stated that 
horse-power per 


recent issue of the 


presented some very 


mates on conditions 
suming a plant of 
the cost of 1,000 would be 
$13,125, a engine being 
used, and $8,625 in the ease of a triple-expansion con- 


year 
high-speed non-condensing 
The cost of the coal used was taken 
With 
1,000 


densing engine. 
at $2.50 per ton. 
1,000 feet, 
cost $4,500, while if producer gas made from Pittsburg 
coal were used, the cost of the same amount of power 
would be $3,675. 


natural gas at 15 cents per 


cubic horse-power per year would 
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AN IMPROVED FORM OF REINFORCED CONCRETE PIPE, 

Pictured in the accompanying engraving is a water 
pipe consisting of a sheet-iron « ylinder provided with 
lining of concrete. The pipe is 

eylinders are electrically 

concrete is reinforced by 
dinal bars. Altogether, the 
il lapted for conducting water 
ul In our engraving two pipe sec- 
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an outer and inner 
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AN IMPROVED FORM OF REINFORCED CONCRETE PIPE, 


tions are shown ready to be welded. The inner lin- 
ing of one of the pipe sections is shown at A within 
the sheet-iron cylinder B. The outer coating C ends 
flush with the right-hand end of the cylinder B, 
while the lining A at this end is inset, forming a 
recess. It will be noted that at the left-hand end of 
each pipe section the metal cylinder projects beyond 
the face of the inner and outer linings, and is adapted 
to enter the recess formed in the right-hand end of 
the adjacent pipe section. Fitted over the cylinder B 
are a pair of bands FE, which are cut to form straps, 
under which the reinforcing bars F are secured. In 
joining up a pipe the adjacent sheet-iron cylinders B 
and B’ are welded together electrically on the inside, 
after which the joint is cemented up. Thus the en- 
tire pipe consists of a continuous metal cylinder, 
which is thoroughly protected by a dense coat of con- 
crete on all sides. There is no danger of leakage, 
nd the smooth inner concrete lining will permit a 
a given head than a riveted 
pipe. This concrete lining also insures freedom from 


larger flow of water under 


“tuberculation,” which trouble materially reduces the 
area and carrying capacity of the ordinary iron pipe. 
The danger of collapse incident to unbraced steel con- 
duits is obviated by the strength of the concrete arch. 
The bands or bars may be increased according to the 
pressure the pipe is required to sustain. Pipes of this 
type have been built to stand a 300-foot head of pres- 
sure. The improved pipe has been patented by the 
Reinforced Concrete Pipe Company, of Jackson, Mich. 
A NEW TYPE OF STORAGE BATTERY. 

Storage batteries as usually constructed are com 
paratively heavy and the yield of ampere hours is 
very small per pound of active material used. The 
accompanying engraving illustrates an improved stor 
age battery which provides for considerable increase 
in electrical storage capacity, and a material reduction 
of the weight of this cell. The battery consists of a 
glass cell, A, formed with a central rib and ledges on 
the side walls adapted to support the positive elec- 
trode, B. This is in the form of a carbon grid com- 
prising the longitudinal bars C and D connected by a 
series of cross bars. In the upper face of bar C a 
conductor EF is imbedded. This conductor is held in 
place by means of a zinc cap electroplated on. The 
zine is covered by a coat of paraffin. Resting on the 
positive electrode B is a frame which carries on its 
under side a corrugated plate, F, made of hard rub- 
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ber. Supported on the upper side of the frame is a 
flat plate G, aiso of hard rubber. Between these plates 
a chamber is formed which is filled with asbestos. 
The plates F and G@ are perforated to provide escape 
for the gases generated. The fiber wall serves to me- 
chanically assist in keeping the different solutions of 
the cell separated. Resting on the plate G is the nega- 
tive electrode H, which is also preferably made of car- 
bon in the form of a grid. This grid is also provided 
with a conductor imbedded and sealed in place. The 
chamber beneath the positive electrode B is completely 
filled with carbon tetra-chlorid, bromoform, chloroform, 
or any liquid solvent of bromin of which the specific 
gravity is greater than a solution of zine bromid 
which is thereafter poured into the cell to fill the 
interstices and cover the greater portion of the upper 
electrode. In charging the battery, zinc from the zinc 
bromid solution is deposited upon the electrode H, 
and bromid is liberated at the electrode B, and since 
it is of higher specific gravity it falls to the surface 
of the carbon tetrachlorid, or other solution used, said 
solution having the property of extracting bromin 
from the bromid solution. When the cell is com- 
pletely charged the spaces between the lower carbon 
electrode are filled nearly to the top with a solution 
of carbon tetra-chlorid and the bromin liberated from 
the zinc bromid at this point. When the cell dis- 
charges the bromin is withdrawn from the solution of 
carbon tetra-chlorid and the zinc deposited on the 
negative electrode is combined therewith to again 
form zinc bromid. Mr. Homer E. R. Little, of 1403 
Webster Avenue, New York, N. Y., is the inventor of 
this storage battery. 
ee —>+ oe —— 
Brief Notes Concerning Patents, 

A report received from the United States consul at 
Gothenburg, Sweden, announces the invention of a 
miniature head telephone, which it is said will be of 
great value not only to telephone operators, but to 
persons whose hearing is defective. The invention is 
that of the chief of the Swedish government telephone 
department. The receiver measures one-half by five- 
eighths inch; and over the diaphragm may be screwed 
a cover continued into the ear-tip. The connection to 
the receiver may be a fine flexible cord, no heavier 
than an eyeglass cord. No helmet or other attaching 
device is required to hold the receiver in place. 

In the operation of large office buildings and similar 
establishments, there is a constant demand for keys. 
Where locks of the pin-tumbler cylinder type are 
used, this is a serious matter, for the keys are not inter- 
changeable as with the ordinary kind, and there is no 
chance of finding a stray key in a bunch which will 
open a lock. New keys must be made constantly. 
Then again the flat keys used on the modern locks are 
difficult to duplicate, so that the services of a lock- 
smith or at least a good mechanic are required. A 
very ingenious and effective device to meet this condi- 
tion has been recently invented, It is a key-filing jig, 
a neat little apparatus consisting principally of a plate 
2% by 214 inches, and means are provided for securing 
a pattern at one point with the key blank directly 
above it. A gage-pin with a vertical and horizontal 
movement travels in a slot between the two keys, and 
this is also provided with the means of being secured 
at any point. The bottom end of the pin being placed 
in the cutting of the pattern key, acts as a guide for 
eutting the blank without any possibility of cutting 
too deep into the blank. Two of these pins are fur- 
nished with each jig to meet the different demands 
of the work, but only one pin is used at a time. With 
such assistance, anyone who can handle a file can make 
a key with little trouble. 
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COMBINED WATER HEATER, FILTER, AND COOLER. 

One of the drawbacks to the use of the ordinary 
water cooler without a separate ice chamber is the 
great danger that disease-producing bacteria, like 
typhoid and other germs, may be liberated from the 
melted ice and contaminate the drinking water. To 
provide means for preventing this and, further, to pro- 
vide means for sterilizing water suspected of being 
contaminated, and then filtering and aerating such 
water, the combined water heater, filter, and cooler 
herewith shown has been devised. The device com- 
prises two vessels adapted to be placed one above the 
other. The upper vessel A is the boiler, and is sepa- 
rate from the lower vessel B, which serves to cool the 
water. In the vessel A there is a filter consisting of 
a perforated shell D, over which filtering material C 
is placed. The water in the vessel A filters through 
this material into the shell D, and thence drips into a 
chamber E. At one side of this chamber or pan there 
is a stop cock F, which may be opened to permit the 
drip of the filtered water into the cooler B. As_the 
water drips into the pan ZH, and thence into the vessel 
B, it is thoroughly aerated. In the center of the ves- 
sel B is a cylinder, in which ice is placed. This serves 
to thoroughly cool the water in vessel B, which may 
be drawn off, as desired, through the usual stopcock. 
In use, before placing the vessel A over the cooler, it 
is set on a stove or range to boil the water, and thus 
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sterilize it. In Fig. 2 another construction of the ves- 
sel A is shown. The pan £ is dispensed with. The 
bottom of the vessel is provided with a flat surfece at 
the center, to permit its resting conveniently on the 
top of the range; but the outer portion of the bottom 
is inclined. Several filter shells are used, and are pro- 
vided with stopcocks which project from this inclined 
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COMBINED WATER HEATER, FILTER, AND COOLER. 


portion. By means of this construction the dripeocks 
are free from contact with the top of the range when 
the water is being boiled. The use of several filters 
increases the filtering capacity. A patent on this 
improved device has been granted to Dr. P. A. Aurness, 
Minneapolis, Minn. 
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IMPROVED BORING BAR. 

The boring bar, which is shown in the accompany- 
ing engraving, is particularily adapted for use in bor- 
ing out car wheels to fit the latter to the axle instead 
of the axle to the wheels. The device is of very 
simple construction and provides means whereby the 
tool-holding blocks may be quickly and accurately ad- 
justed, as the work proceeds. The boring bar is in- 
dicated at A in the engraving, which shows only the 
lower part of the tool. In this bar is a transverse 
slot adapted to receive a pair of blocks, B and CC. A 
screw, D, passes through these blocks. That portion 
of the screw which passes through block B is cut 
with a right-hand thread, while the portion engaging 
block C is formed with a left-hand thread. To pre 
vent longitudinal movement of the adjusting screw 
D it is retained by means of a pair of rods, 2, which 
pass through the bar A and fit into an annular chan- 
nel in the center of the screw D. The block B is 
formed with a transverse slot to receive the cutting 
tool, F, and similarly, the block C carries the cutting 
tool, G. The pins H in the blocks B and € prevent 
the cutting tools from being moved too far inward. 
The cutting tools are clamped in the required posi- 
tion by means of screws, K A slit extends from the 
end of the bar A to the transverse slot in which the 
blocks B are held, and by means of a screw L the 
opposite sides of the bar A may be drawn together to 
clamp the blocks in set position. Whenever it is de- 
sired to adjust the cutting tools it is merely necessary 
to release the screw L and then by turning the screw 
D the blocks B and C may be adjusted toward or 
from each other, carrying their 
tools F and G inward or outward to the required de 
gree. The ends of the blocks B and C are beveled 
and rounded so that when the screw L is tightened 
the blocks will be clamped at the ends as well as at 
the sides. A patent on this boring bar has been se- 
cured by Mr. William Chase, Jr., Indianapolis, Ind. 
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whieh the character to be struck will appear A. D. Bentley.........+.-- 871 Owen .. aon céoneee 871,619 —— impleme nt, F. E. d@’ Humy 
on the paper, at the same time indicating the| Bracket, D. Melntyre... 871 Fetter, animal, B, Hollinshead.....---. 871,4 Measuring apparatus, liquid, 
: Bracket, L. Nolan...... . 871, Filing cabinet, . L. Solie. 871 ST. éhbbdtadeéesuiew qaensneuns 871, 
exact line above the scale at which the type! Brake shoe, J. D. Gallagher 871, Filter, T. C. Martin... “a4 . 871, Mechanical movement, W. R. Comings. .... 871,110 
wili strike, thus permitting the operator to/| Brake shoe, F. R. Spear.. 871 Fire extinguisher, chemical, W. H. Shafer. 871,147 | Merry-go-round, W. S. Thurlow............ 871,306 
nick! r inulin? tl i _f filling ir Brush, H. W. Hascy.. 871, Firearm, A. H. Worrest........... 871,550 | Metal pipe, jointed, J. Dunkel............. 871, 
quicsiy manipulate se machine In Biing |! Brush, W. D. Foss : 871 Fireproof window censtraction, Lunken & | Meter. See Gas meter 
blanks, writing on ruled paper, and corres ting} Brush, F. H Lumbard. 871, OO gaps Somaei sa 129, ct ie 31, 871,229 | Meter, D. E. Scrafford......... eececece 
-_ . lone and . <r riage | Brush combination einating, Jones & | Fireproof window EEE pe y in- | Mold, J. B. Blaw...... emaaied ocain 
errors or omissions and when th arriage is| & Meredith .. 871,170 serted glass), Lunken & Conklin....... 871,130) Motor control system, W. F. Schneider. 
raised to see at a glance at what point the ne xt} Buckles, ete., combined strap and pro- |Fish bait, L, Debroisse. ..+. 871,486 | Motor drive arrangement. E. W. Stull. 
character wil! appear tector for harness, W. E. Barber 871,557 | Fishing nets, apparatus ‘for “controlling | Mowing machine, J. H. Burhop ces 
| Bushing bung, G. H. Ricke...... ° 871,444 A. Ketcham ...... pbwccccccecacées 871,343 | Multicopying machine, A. C. Staley 
MARINE PROPULSION F. C. Bennine,| Bustle, E. H. Wright. oecces 871,657 | Fishing reel, E. lk ‘Gilmore... ar 871,167 | Music Seem, B, DP EGR, Bec cccccccsccssis 
Meanie I This 1 ter propenes ¢ r-| Button tuft, D. B. Shantz. oe 871,308 | Fishing reel, E. E. Kleinschmidt.. 871,345, 871,346 | Music sheet, D. H Haywood. 
apique, = = inventor proposes 0 S&F! Capinet Raed rack for neckties, I Floor finishing device, W. Shears... 871,450 | Musical instrument, F. Wagner. . 
range « pair of floats spaced apart between , -++ STi Flying shears for rod or bar mills, W. H. 71.5 Musical instruments, cut-off for "phe umatie, 
. n ¢ less he rang ‘ ° yn | Camera multiplying back, W. C. Seckler 71, Stanton 871,532 E. de Kleist..... cecrecves 87 
which an endl ‘ belt is arranged mounted on Cameras, appliance for adjusting and work Force- feed sight lubricator, multiple, hs 'p. Muzzle, animal, C. E. Ballard...... ne wuns 
pulleys the shaft of one of which is designed ing iris diaphragms of photographic, EL © bbs. 0560 s06ccecesdsceceses -++-- 871,418 | Necktie, C. W. T. Davies....... react eae 
to be driven by any suitable power. The pul Watkins & Woodhead wee -+- 871,654 | Frost, apparatus for ‘ascertaining the Nitrites, making, Schonherr & Gau sree 
. ’ Can bedy-forming machine, J. A. Gray... 871,258 probability of, L. H. Bernel 2} Nozzle relief puerienete hydraulic, BE, F. 
feys at their peripheries are given a zigzag) Can heading machine, N. Troyer........... 871,379 | Fruit press, S. EB. Warren....... : Cassel .. alniea‘s 871,321 
form to present pockets alternately at each| Can heading machine, J. L. Allen ‘ 871,383 | Frying pan, H. L. Mendal............. cece 871,287 r C. Se hreck 71 641 
fe. his idea t - th hi , the Canceling and postmarking machine, M. V Furnace, W. Stubblebine...... a6 . 871,651 k, B. Macklin. ‘ 
side, His idea being that in this way the put BN Sdcscwscns Furnaces, feeding reve rberatory, H. L. Office indicator, H. P. Davis.. 
leys will be readily freed from any debris Car, convertible street, G. J. Knoll Charles . pe seessasece -+++e++ 871,477 | Oil burner, W. H. Van Marter.. ‘ 
Car door, G. W. Leavitt Gage packing nut, water and oil, J. EB. Oil burner, W. R. Jeavons...........- e 871. ‘593 
—— Car fender, G. R. Owings Montgomery ....06.-seeeees ° 871,007 | Oil burner, air carbureting, W. N. Best 871,751 
Prime Movers and Their Accessories. Car grain door, J. E, Abbott Galvanic battery, reversible, T. A. 871 me Oil burner for nae and stoves, F. A. 
Car roof, 8. Otis ; Garment hanger, E. K, Myers............ 87 Baynes scl 
P Optical instrument, E. Cc. " Brids 


STEAM-GENERATOR H. Cox, Abraham,/| Car shock absorber, motor, A. Dutrieux Garment supporter, M. M. McLeod... 
Gas condenser, H. Auchu rr 


Car aide bearing, railway, J. Jacob. Ore concentrating table, A Schwarz. . 





































Utah, The invention relates to water tube Car signal, street, G. 8S. Henninger | Gas engine, P. R. Bissell. . os Ores, concentrating, A. Schwarz..... ‘ 
steam boliers rhe object is to provide a gen-| Car steering mechanism, motor, G H | Gas engine, a a Mayo. oecccesee Ores, leaching, A, Schwarz....... f 
— ‘ eal . con Coates 871,100 jas engine, rotary, Pollock & Leibenguth.. Organ, folding reed, H. Faber......... 
erator, devoid of undesirable flat surfa » ID) Car, street, W. P. Michel 871,514 | Gas, generating, G. W. Bulley............. Organ pipe, W. E. Haskell...... 
ternal stays, stay *, braces, and the like,| Car wheel flange greaser, automatic, M. W Gas generator, 8S. C. Gorsuch. Oven heating device, ay 
rrs ed to con wate for the , Willson Saeneeeun 871,549 | Gas generator, acetylene, C. E. Malmborg. 871,719 Packing machine, E. C. Love 
and arranged ipensate for = unequal rs, connecting device for disabled rail Gas lighter, individual electric, W. K. Packing, sheet, J. Ostrander... seaies 
expansion and contraction of the boiler relative way, R. P. Williams - os BQ DAVEGBOR ccccccsscccces ...- 871,112] Paint and varnish remover and making ASS 
to the steam drum, and to permit convenient! Carbid feeding device, A. Davis . oe Gas lighting and extinguishing ‘device, A. cas same, stripping, P. T. Austen, et al... 871,750 
J : . Carbonator, E, E. Murphy....... . 871,174 Meyer eee .-. 871,605 | Paint or varnish, composition for removing 
access to various parts for removing scale,| Carbureter, Monnier & Morin. : 871,134] Gas meter, prepayment, N. D. Nelson..... 871,290 S. P. Sadtler... ea Veena 
sediment, ete. Carbureter, L. Bollee.. 871,320] Gas producer feeding Aree, WwW. R. ‘ Paint comeces, a ae Decxaceyecbeacenaee 
Carbureter, C. C. Waiter . 871,464 Pe ne S00 008 .+++e+ 871,428] Panel board, Crantz ‘ 
a Carbureter, H. B. Cornish 871,480 | Gas saturating device, J. B. “Merwin...... . 871,288] Paper and producing the same, ‘manifold, 
" 80 Carbureter, J. A. McHardy... 871,730 | Gate, C. Schaffer. ans ae BE. B. Linfoot.. ws 871,172 
Ballways and Their Acce ries. Carbureter air intake regulator, F. C. Gear for motor hostes and other vehicles, * Paper box blank making machine, =. " RN 
FENDER J. A. Saar, Stryker, Ohio. The Reineking ° 871,361 transmission, A. Clement. eT fF Denmead . ve ee 871,487 
hi E . 7 . é ,| Carbureter for explosive engines, double, T. Gear, reducing, G. & F. Schoede lin be omcnne 871,240 | Paper box, folding, C. “Raynaud. ian hy sil 871,767 
fender in this patent is connected with the L. & T. J. Sturtevant 71,741 | Gearing, B. Ljungstrom bihece ...++ 871,227; Paper cutting machine, T. Dexter, ss 
adjacent truck of the car in such a manner) Cards or paper, machine for feeding, J. P. Gearing, changeable speed, B. H. “Manning. 871,132 : 871,572, 871. 
hat as th truck turns 1 ol around “lf Wright . . 871,746 | Gearing, changeable speed, A. L. Muren.... 871,233 | Paper feeding machine, A. B. Graham. 871 
that as - tape — nm gong = Carpet cleaning mac hine, R. B Hutchison 871,700 | Gearing, changeable speed, J. G. & C. D. Parquetry, flexible, A. & F. Kohout 
curve it will impart a lateral, swinging move-| Carriage escapement mechanism, P Hawley PERO eee Fl we =" Reinbing . mA 
. he fe The ntee » Kidder . ° danke 871,280 | Glass drawing apparatus, hoisting gear for, Percussion drill, etc., B. . Locke.. oeas 
ment to the fender. The patentee provides a Carriage, folding baby, LN. & G. E R. L,. Frink. ec neecccessccceceocecs ’ Photographic lens, C. & H. C, Beck..... 
novel cushion to the rear of the fender and| Dann cecamncaneanuds : 971,483 | Go-cart, folding, F. B. Moreland. Photographie plate developing apparatus, 
above the same, and bas a special construction | Carrier, J. Hall Dad aioe ahs 71,586 | Goggles, E. B. Meyrowitz... oceeend ° A. Gaffney bineed 
f j né@ lowert means for the fender Cartridge shells, reshaping and restoring, Gold and silver from ores, extracting, G. “ a «7 se and “mounting ‘proc , ati-aen 
of raising anc iowerlIng Means fo . ae | W. T. Alsop ‘ ‘ eel . 871,747 Gurney .. i ‘ cecceec as Ga, vee Schmidt . 871,18 
whereby the throwing of a hand lever will| Case. See Eyeglass case. Governor, electric and pneumatic, Rankin — as Pigments by electrolysis, .D. a 
ise the fender while the motorman may with| C@ster, G. C Fuller : : 871,583 BH MOMMY onc cccccccscccccce eeee .. 871,360 Chaplin .occecccccccccccscecces 871, 161, 871,162 
Fam ae SeBee - . “ ” Celling construction, V. Moeslein. . 871,606 | Governer, electromec hanical power, ‘ Piling, A kin g means “tor P ee G. E. 
his foot depress a releasing device for Instantly| Chair, J. Flindall . 871,683 DL: tin sxhadewkwecneeneokede ceeeeeees 871,484 nes ye a ee x 
— ” 2 7 | Character impressions, mechanism for pro Grader, G. A. ‘Bell. ala a ie anne 871,101 P we sheet 4 FP. 
lowering the fender ducing, F. H. Richards . . 871,146 — and bordering mac hine, ‘combined, hag Pipe, Cc. C. Haskell 
RAIL-CLAMP.—P. A tonis, New York, Charcoal drying apparatus, R. 8. Kent 871,705 H. Kroschel.... S aseacird . 871,709 | Pipe cap, W. H 
, Chuck, drill, G. A. Orr... ; 871,618 Grain; device for picking ‘up Pipe joint, flexible, A. L. 
N. ¥. In the present patent the Invention bas! Churn’ 4. M. MeKoy.. .. 871,782 tered down, E. W. Fraasch........... 87 Pipe joint, waste, H. J. Luff......... 
° 87 Pipe wrench, R. : ee i 





for its ebject the provision of means simple | Cleaning machine, Ke« keley & Kossmann... 871.414] Grain separator, G. W. Thee. ...0s. 
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in construction, effective in operation, and dur Ghethne deviant. * s — Geindee feed. 2 Gethin oe S71 176 knee om oa" 
able In use, adepted to enable a rail to be| Clothes line bracket, J. D. Schmidt om carriage, Genepenting, J gusane : tae Planter and fertilizer ‘arenper, ergo 
nein to on | supporting ties o ,| Clothes supporter, A. J. Cavana ° . 87 Hair drying implement, J. A. Paasche..... 871,182 ED dc 0cdsewe cn nges s 8660088 71,32 
securely heid - its supporting ties, and to be Cluteh controlling mechanism, A. H. Ehle. 871, Hair pin, J. T. Leonard a. guaaie wee 871,422 | Plates, producing half-tone, b: 
readily applied thereto or detached there-| Clutch, fuid pressure, G. ‘Shortt ... $71,243 | Hair pin. G. H. Spray pas 871,646 tos ‘ ; 871,234 
from. Coal cutting machine, . Hopkinson. . .. 871,592 | Hame and trace connection, A. A. Galt... 871,688 | Platinum contact, AF reier. 871,686 
Coal washer, D. H,. & G. 8S. Gray.... .. 871,499 neem W. Gray. ‘ 871,692 | Plow, expansion T. Foulke.. 871,219 
aie = Coaling apparatus for bunkers, etc., auto- Hams, apparatus for Preparing and eneeing Plow point fastener, J. J Dorman. ee 
matic, A, Bliedung.... ve ee .. 871,469 boiled, L. Wirth. Plows, plowing under attachment fe, tT. 
Pertaining to Vehicles, Coaster brake, back pedaling, J. N. Parks. 871,621| Hanger. See Door banger. mt v. an Po engage age moe 871,388 
= ye . _ - . > Coating of one metal to the surface of an- tlarness, E. G. Burkhardt.. umb anc evel device, spir ‘oster ee 
SPROCKET WHEEL AND CHAIN.—R. 8. other, applying a, A. Freler........... 871,685 | Hasp, J. C. Morgan POETS nesnceccscccsvescescseoces 871,684 
MecInrrvan, Riverside, Cal The present appli-| Cock, stop and waste, W. V. McNamara... 871,432 Hat and coat hanger, Lott ry Stein. Pneumatic despatch tube apparatus, carrier eee 
: Coffee pot, J. 8. Dunlap........ «++» 871,491, 871,492 | Neadlight, locomotive, C. P. Johnson Sor, T. We. EARemROEE. 2. ccccccscescvccce 1,423 
cation is a division of one formerly filed by/| Coffee urn, W. J. Williams....... a” RRS ex Pneumatic gaie, W. P. & W. P. Elliott, Jr. 871,391 
Mr. Me Intyre, under title of “Automatic driv-| Coke oven door, H. Koppers......... Heating and lighting burner, A. Mouneyrat 87 Post. See Spring binding post. said cae 
ing we * " , ‘ iol , } lapsible box, H. T. Newby.......ccecess ’ Heels or soles of boots and shoes metallic Poultry a Swagler shifter” vod "for 871,377 
n Par = , —— “| Collapsible table, G. Benjamin ; protector for, J. H. Vinten 871,300 | Power driven machines, shifter rod or, 
wheel and chain which will operate efficiently | Colloidal state,’ converting elements into Hemoglobinometer, R. L. Watkins......... 871,542 , + «& meng pet peeee apeatre oe ss 871,681 
, “une » the, H. Kuzel.. Cocecnecccccocese 871,590 | Hoe, trenching, E. B. Cahoon............ 871,565 | Powe n engines and self-propelled vehi-, 
to transmit a rotary movement, and, further, Column joint, C,. Drayer. . ° ...++- 871,576] Hoisting device safety brake, G. A. Ar- cles, — for generating and util: 
to provide a constrection which will insure] Comb frame lifter, C. E i “wie . Sti, 489 a mington e pa szaneeasongerase tl 552 " ising. M. . ‘ppoaiér Site ae ; 871,335 
» of ’ wt bec y “e Combustion apparatus, . tchen 71.597 ook and eye or the e > & eane... 87 , ress fo noldin yosl torte 
that the chain will net become displaced from Combustion engine, two-time, E. Tucker- Horse biteh, three or four, F. G. Alvord.. 871.816 nae ..-...... ee 
the wheel. mann ' ‘ ; : ia 871,380 | Horse releaser, 0. D. Broce kette.... - +++» 871,669 | Press setting attachment, al "Holmes. ? 
Concentrator, C i. "Wilkie. . . 871,546 | Hose nozzle, J. P. Buckley........... Pressure regulator and re lucer, =. P. Dyer St 260 
Nors.—Copies of any of these patents will | Concrete and other 40“ materials, “device a Humidity ‘reducing apparatus, R. H. Pretes eard, FB. =. Pay “sabees osyeunas 871,581 
) for molding, C Netrichs -» 871,390 TOMAS ccccesceseces boeennee +n A *rinting measurements on leces 0) ae x 
be furnished by Munn & Co. for ten cents each Conerete floor structure, F. H. Dantels. seeas 871,568 | Hydrocarbon burner for furnaces, B. L. terial, machine for, P. Sperling....... oe 
Please state the name of the patentee, title of | Concrete mixing and molding apparatus, C. Worthen ..... : sock . a Printing. plate by photo-engraving, makin aa 
{ R. Schmidt .. : senccbecnce 871,363 | Hydrocarbon moto ; A. BP. Miller... .cccccccese 71,72 
the invention, and date of this paper. Concrete reinforcement, C, Horix -.. 871,699 | Hygrometer for humidifying and air moist- Printing presses, platen throw-off ‘mech- 
= = ees f Concrete wall constructing apparatus, C. ening apparatus, S. W, Cramer. 871,163 anism for, G. W. Prouty......+.+.- 87 
Dietrichs . escee -.. 871,327 | Igniting tape and wf Reatpte same, "A. T. Projectile, G. W. Gentieu......... 
Connecting and spacing clip R. A. Cum- Herr Propelling means, vessel, G. Pino. 
iNDEX OF INVENTIONS mings ...... Ee TIreryr Tre fndex, book, w. H. ‘Robertson TYTTTUTT iT Propelling mec hanism, boat, M, Damzin.... 
hich t of the Controller, T. G itimore, ar a nanes Sees Index filing come, 4 7 Blaine, Jr...... 87 coceetas | mg ey boat, T, Thorsen.. 3 
w Letters Paten ol Controlling mechanism, °  « neney. Indicator lock, O. Lockett..........+.+. . ump, . + MY@TR. +. cseeeeeeceecceersnece § 
For . Conveyer, sheet metal, G. Wenzelmann. 71,381 | insect trap, J. W. Spurrier...... $¢anee peme, ps L. . “"r grees bs 
Corveyer system, F. C. Hrdina............ 871,34 | Insulating device, G. BE. Wood............. ump, air, G. pe 
United States were Issued Cooling heated surfaces, means for, J. H. Insulator pin mounting, J. D. BE, Duncan.. 7 and the like, centrifugal and turbine, 
i 
Sager ...ceesseees teen eeeeereeorsens 871.636 | Internal combustion engine, A. | sag ae » ~ ee ee geeusberesnanss 
Cotton cho sper, VW Internal combustion engine, waitipto piten, nent deep we . C. chards.......... 
tor the Week Ending Cotton pic fer, H P C. BE. Van Auken............++ eesees Pump rods for oil weils, adjustable Strip ta 
Cover for hs teapots, and like vesse ‘ls, Jar opener, tightener, and presser, com- for surface, McBrier & McGarvey. 871,765 
November 19, 1907, WE  wxsanans Si etities bination fruit, W.' Abel, Jr il 7| puak twin ait, W. A. Drewett. .. *) s7uli14 
Crane, G. Ow: Bragg....-- i Joke box, G. E. Ames. y ° umping apparatus, 4 . B ateau, re- 
AND BACH BEARING THAT DATE) Gurrent motor. alternating, L. 1,189 | Journal bearing, W. J. Franc ke 871.265 - teoue Spagsserr es tapanucunssscceescoes _l?-723 
Current motor, alternating, C. A. 871,513 | Keg ae mechanism, A. G. . 871,274 unching machine, E. Southworth.......... 871,739 
[See note at end of list about copies of these patents.) Curtain pole and bracket, J. Watson...... 871,543 | Kettle i. or aR 871,685 | Quilting frame, A. Wittwer................ 871/315 
—EEE - : —————--——= | Curtain pole pulley et D. holder, com: 871,362 | Knee pad, pneumatic, w Long. ps be [—y ea esseresees tea] 
ress! c p eeeeeeee 871,560 | Curtain rotector an sham older, com- Labeling machine, d, 4 . 745 a join ° BEER Soc ctoocscoerssees - 871, 
my ing ms ine, 0. B- Belknap at & b mode M. Keith..... ececececces ++» 871,703 | Lamps, » ote for automaticall “Vight- Rail joint, A. T. Palmer.................. 871,140 
Air beake, compressed, F. Jordan...... occas See i m p appa y r 00a 
Ait brake system eatety attachment, c. Curtain rod support, G. W. Palmer.......- 871,435 ee ME, Use 56 05 20005640 snen -. 871,141 | Rail with triple head, A. V. P. M. Ber- 
errr -»» 871,717 | Curtains and scenic drops, pane for t Land roller and packer, B. H. Peck. . 871,358 Perr eee eee 871,563 
ming and controlling, F. Madigan. 871,178 ' Lantern, J. R, M. Tisdale................. 871,807 Railway, cross tle, metallic, F. P. Brining. 871,472 


Alr corspressor, turbine, B.C. “Pollard: .... 871,626 
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' Railway, pleasure, L. D. Shaw............+ 871,643 
a “Star” eaten Railway —, Ee Ele BOER sc ccccessicesse 871,378 Ss oO R E T H R Oo A T 
w Cutting | Railway signal and safety appliance, G. i 
- Antomatic WW. GIN Hedikskcsccuees ponies ee 871,166 To prove the Efficiency of Si 
= Lathes Railway, surface electric, T. Mahoney... 871,424 Just the Size 
: ae bon are & Houlehan...... : oS 
- ailway tie, B. Rs 0.4 59.06 minted ’ “5 
| FOR PINE —_ hor = the boring machine; A. H. Hand- plage Of Your Pocketbook 
end for Catalog: 5 an, OO eee ,402 
: MFG. CO. | Railway tie, metallic, L. M. Wright...... 871,658 
— ewer ng Railway track construction, B. K. s orse,.. 871.232 
Seneca Falls, N.Y., U. SA pr tnd pee | —. ~ E. Einstein... 871,493 
J “ ra c on 
hes = at, an satety ot lines, apperates 871,538 to Site Thee ee! aes sat 
allway trains, protection of, A. R. A. a A Practical Pocket Adder that saves tedious memorandam 
Engine and Foot Lat es " R, . ME. 6 vasqatetadisad osc Phceeaeesueda 871,496 to anyone mentioning this paper work, —iuust tees Giciusteap settey Ghats Ohta toe Ain 
MACHINE SHOP OUTFITS, TOOLS AND ake attachment, hand, F. F. Horn....... 871,339 : ~ Sent postpaid for @1.00, Made of very durable material, le ex 
SUPPLIES. BEST MATERIALS. BEST Rake, swath turner, and other Ike imple- aud sending ‘o cents to pay postage Gheoed ta enab Gad wtih Gail Deatpustions ond hastwent gitener the 
WORKMANSHIP. CATALOGUE FREE ment or machine, side delivery, W. E. onind and packing. Hydrozone is a harm- eporating. Hes no merhaxiem and le operated with the potat of » 
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. |, Marte Wo atoec te aei ks Litas * 971/441 less germicide, indorsed and success- pen er pend Nething ine on the mestet, Und Se ttalng 
} sed m aneous items from books or bills, cro , trie jances, 
and Tu rret Lathes, Plan- I gg OT poke fully used by leading physicians. Not checking, ete. Saves large amount of tiresome calculation; Is pres 
Foot and Power ore, Shapers, and ornate, ©. | Receptacle, outdoor, J. 8. Stewart. 871,192 oe Sa. _ ~ on tical, simple, compact and cheap. Capacity, @9,990,909.99. 
SHEPARD LATHE CO. +>» -> *_"| Recorder, Oakes & Cooney............ 71.434 label. sk for Booklet on Treatment PILWORTH ADDER (O., 1226 Fulton Bullding, Pittsburg, Pa. 
eaeerating apearates, 0. J. Coleman. . ** 871325 of Diseases. Sold by Leading Drug- - —— 
efrigerating apparatus, J. J. Glauser..... 871,397 
Veeder ote guide, gg Kinney & Harris.. 871,508 gists. T E 
oe ae, SO TO OR ROS 1.504 
Counte rs Retort, charcoai, iw: 7 " Willink........ 871.313 Vu USE GRINDSTONE &? 
ti Ring and roller mill, B, Barthelmess...... 871,558 mounted and unmounted, sinays 
movements. ¢ ol Rock drill, E. N. Jones.............-s+++-- 871,504 meee ta ctock. Remeusber, we mane © 
“sce. f size. Rotary engine, W. Lauber..............++- 871,125 Chemist and Graduate of the ‘* Ecole Centrale des Sit patbesas dead ton cotelens 7O™ 
Booklet Free Rotary engine, J. L. Clayland. ne 871,322 Artes et Manufactures de Paris"’ (France) nes 
“FG. 08 poset cages, ¢ . ee ~ — pRpeiae is 71.350 Dept. V, 63 Pri Gennet. Mier Vest The CLEVELAND STONE O00, 
VEEDER i ae . ee GR, Wl, WIR 60s.00n00seescceenane 871,527 . nce ect, iw 
is Sargeant St. Running gear reach coupling, ; -~ 24 Floor, Wilshire, Cleveland, 0. 
Hart tord, Coun. SED da) és snutnsadeunseeed obaakacedoo 871,712 : 
Chad Odometers, Salt shaker, L. Hinsberger. . 871,588 | * 
¥ unters a ointments, making mercury, F. a71,408 
istinge. = = TTT TTT TT TPT et Te ee ’ 
aa ~ ane polishing ‘machine, ae onsen s 
e' shoal SHberenaee a eee 1,32! 
= bar fastener, —- G. A. Bischoff 871,318 
The Lambert 18 “Friction Flyer” loo. ves cocunt! 
@ Lambert 7i,215, 871,217, 871,218 
Sash lock, Lunken & Conklin........... ... 871,128 
S800 oo Sawing mac aiea, ge gm I. Hanhart oeeee Sri 
= Scaffold trestle, adjustable, me J. Whipper- or 
2 man EE Re ere Perr ° 1,465 
Write for catalogue describing our full line Scaling machine, G. J. Capewell........... 871.257 
THE BUCKEYE MFG. CO. Anderson, Indiana [| Screen.” See Window Behalf nn + $11,080 Y ae ee Kansas 
x ‘ 4 Screen. ° ndow screen Author nowledge. fessor ndustrial hemistry University 
wn =e s die and holder therefor, A. er1.4si of “The New Ki ” and Pro of | ci ’ of 
crew-driver, G. E. Wood. 871,154 - ; e > is ¢ i iv i 
Scrubber ‘and mop, Wood... ¥° 6 ae. Ses The Chemistry of Commerce is a graphic narrative of the wonderful 
culpturing machine, A. Bontempi.......... 871,668 id , g é : 
Seed caring moctine, A. Bentomgl..,....... 871,668 | work of applied chemistry in the industrial world to-day. It affords an 
Seed separator, cotton, M. M. Edwards..... 871,115 - 
Separator shaking ee ewes... Pg gp mg be reper and a . pent roy a 
ge set orcas saseveccces 871,566} are close to the business or home interests of each one of us. it 1s 
Sewing machine presser foot and Buide ‘ ° Ps ° . S . Pe? ah yr 
ghast nbined, G. J. Btevens..... - 811.454 | packed with information upon such topics as the making of artificial 
x Sat nage erect Selivery epparates, Ci. Sekine sti.e13 rubies and diamonds, of non-breakable Welsbach mantles, of the distilla- 
a ae ae reator- tion of perfumes in quantities sufficient to float a frigate, of the coloring 
Ship loading hatchway, J. Closter... ass i ing fe: lished by high temperatures 
GAD ENGINE DETAUA&—A VALUA |ate tote ee ees of glass, of the engineering feats accomplished by hig pers . 


bie and fully illustrated article on this subject is con- 
tained in SUPPLEMENT No. 1:292, Price 10 cents. For 
sale by Munn & Co. and al! ‘pewsdealers. 


TMs Pe 
GRINDER 


no pumps, no valves. 
w. roacinet to supply it with 
»» water. Alwaysready for use. Sim 
Jest in construction. most efficient 
fi operation. Price will interest you. 


Ww. F. & one. BARNES co., 
Es ished 187 
1999 Ruby St.. Rocktord, TL 


Automatic Water Supply 


Most economical, reliable and efficient. 
you have running water the Niagara B 
zines will elevate % feet for each 
foot - fall obtainable from spring, 
brook, or river, delivered to any 
distance. Write for catalogue. 


Niagara Hydraulic Engine Co. 
140 Nassau Street, \ N. ¥. 
















; a 
ELEVEN- ‘INCH SCREW 
CUTTING LATHE 





B. F. BARNE 


For foot or power as 
waned. Has power 
cross feed and 

ound rest. A strictly 
nigh rade, modern 
tool. Ask us for print- 
ed matter. Descriptive 
circulars upon request. 


com- 


B. F. BARNES CO. 
Rockford, Il. 
European Branch, 149 Queen 
Victoria St.. L ondon » E.C. 


Pathfinder 


special features of great interest 


CENTS for trial 13 
15 weeks, In this illas- 


trated national week- 





rtant news of the 





arly, fairly, 
y readers. Many 


















t ts ere, rel >, entertai — i Mag: paper for the home. §1 year. 
takes place of $2 to $4 payx Tr eeks for 15 cents. 
PATHF INDE ‘R. w zton, D. C. 





Tool 


WORK BENCH 


—the best made. Im- 
™ proved iron vises, steel 
legs. Built up maple top. 
20 in. wide, length 3 ft. 
8 in., one vise $6.25; two 
vises $7.50. 20 in. wide, 
length 4ft. 6in., one vise 
$6.75; two vises $8.00. 

Indianapolis, Ind. 





Builtup 
maple top 
Steel legs 





Heavy braces 


COLUMBIA SCHOOL SUPPLY ©°.. 


STU DY PB 6 by 


Correspondence 
Established 1892 


Ww Prepares for the bar of 
i any State. Three Courses: 


College, Post-Graduate and 
Business Law. Improved method of instruction, 


m1 heory and practice. 
“Sana ac fe ‘I have learned more law 


in three months under your instruction than I 
learned in six months in a law office. 
APPKOVED BY BENCH AND BAR 
Classes begin each month. Uniform rate of tui- 
tion. Send for our 48-page catalogue, in which 
we give a synopsis of ke rules for admission to 
the bar of the several Sta’ 
Chicago Gomveependens® Schoo! of Law 


506 Reaper Biock, Chicago 


A Home-lade 100-Mile 








| Sound records, 





Wireless Telegraph Set 


Read SCIENTIFIC AMERICAN SUPPLEMENT 16% for a 
thorough, clear description, by A. Frederick Collins, of | 
the construction of a 100-mile wireless telegraph — 
Numerous, adequa’ diagrams accompany the 
| hay 10 cents by mail, Order from your Kh. A. or | 
rom 


MUNN & CO., 361 Broadway. New York 


Shoal indicator, W 
Shock loading apparatus, R. Tanner 
Shoemaker’s knife, F. Kleemann..... es 
Shutter operator, R. Moskau............... 
Seeetse, D, Fe Nereis... .cccccccccevs ees 
Sieve, G. W. Stenz Ga 
Sieve, shaking, J. F. ‘Delany hens enaenensb te 
Sign, W. M. Kerr 
Sign, display. DO cin Gicedndieseénnin 
Siphons, controlling device for “deep seal, 
Ss. W. Miller 


| Rp ae ars 


Skirt trimmer = marke a combination, 
McKelvey & 

OR Te 

Sleeve iron, S McLaughlin. ‘ 

Slideway. adjustable, G. 8. Po WEP vccccces 

Slipper, O. 8S. Saunders.................. 


Smoke box of locomotive engine ‘and similar 
boflers, S. 8. es gre 

Soap frame, G. A. Jacob 

Soldering iron. electrically 
berg & Wohl. 

Sound records, 
worth 


heated, "Hertz- 
duplicating, ry W.  Ayis- 


production of, | Kitsee 

Sound reproducing record disk, W. I. 

WEE. obo cdececedcesesssescecdegdor 
Sounding apparatus, Knoblock & Dushane. 
Spacing instrument, G. Giambra. : 
Spindle lubricator, W. Fielding. . 
Spindle shaper guard, F. Stre ich. 
Spinning and twisting apparatus, 

eae ae eih o.cebaakite 
Spring binding post, H. G. Martin......... 
Spring structure, W. K. Hitchcock. 
Sprinkling device, lawn, J. P. Fishburn. 


Sher- 


"ring, ; J. 








871,289 
871,427 


Sprocket, Dawes & Forrest................ 

We. Gro Us nanccsecdbenesd ss . 

Stackers. grain saving device for pneu- 
matic, cd. W. MesegeeR. .s.cccccsess 

Stamp, registration, 8. J. Halse poses 

Steam boiler, E. L. J. Wera 

Steering gear, D. M. Dearing.............. s 





Steering gear attachment, J. D. William- 
son, Jr. . so ceeepuaeeeds sas -..... 871,548 
Steering valve mechanism, steam, J. R. 
Andrews .. On nt tmba tee ose 871,157 
Stem making machine, M. H. Branin...... 871,160 
Sterilizing tablet, V. B. Nesfield. F 871,612 


Stone, 
facturing artificial, L. 
Stove and range auxiliary 
mach . . ee 
Stove or range cooking, E. J. ‘Moneuse. ie 
Street sweeper, w. . ‘ 
Superheating boiler, G. ee 
Surface cooler, b= 
Surfacing and 
Progh . 


Pulvermann. . 


=, L. Gerten- 


Bonus 





Surgical appliance, P. Ganzhorn. 
Suspensory, M. Eckmann...............+.. 
Sweeping machine, J. Ledwinka edad awaadd 


Switch, A. Smith. 

Switch throwing device e, 
Stuart . 

Syringe, W. T 


automatic, G. R. 


‘Buckner 


Table pad, sectional, O. ‘+ inter a 
Table rack, R. Calbeck. ¥ 
Table top, Connaty & Reno. 


Tailings settler, A, Schwarz. : 
Target trap, J. B. Richardson............. 
Telegraphone system, G. Morin.. 
Telephone exchange, N. F. 
Telephone exchange, 


Norstrom rs \ 2 : : 
party line, 8 A 





process of and apparatus for manu- 
oe © 








871,308 


.. 871,143 
. 871.689 


871,213 
871.512 


. 871,529 





871,520 


Norstrom ....... ‘ .. 871,519 
Telephone mouthpiece, ey Bebout. . 871,468 
Telephone receiver, H, E. Booth 71,470 
Telephone transmitter, E. E. Ries 871,737 
Telephone wall set, W. W. Dean.......... 871.485 
ee Ss, We nn, core wecwannes 871,564 
Timber jack, N. 8S. Kingsley........... 871,122 
Time alarm, electric, F. J. Arndt...... 871,553 
Time controlling device, C. E, ‘Campbell: 871,671 
Time lock, ~ Taylor Nee deat 71,534 
Tire, W. D. Baker ‘ae eis 
Tire, W. A. Heller ’ 
Tire, M. M. Mills. TH 
Tire, pneumatic, F. C, ave ° 
Tire protector, W. T. Dorgan........ 871,575 
Tire, resilient, I. W. Hodgson........ 871,506 
Tire, vehicle, R. A. & H. R. aa Ww hite 871,545 
Tobacco pipe, Dieter & Sander.. 871.488 
Toilet case, A. Sebald....... 

Tongue, adjustable, J. P. Nester. 615 
Tool, combination, C. J. Haeberli. ee . 
Tool, combined, J. H. Chaney......... * 
Tool, valveless pneumatic, F. 8. Graham... 871,756 
Tools, controller for ghectrteahiy operated 

ORG, Be Ts TOE son dic ccte ss ecvcccs 871,199 
Tooth, artificial, J. Morris Lemabegeees eens 871,430 
Top roll saddle and stirrup, C. A. Pierce.. 871,293 
Torpedo tube, tandem, L. Y. Spear........ 871,453 
Wes Wer at Ons o ce néadesstheuescncndome 871, 
DO; Bi PONE. os. cnbhsin nh daues o> acme 871,701 
Toy, advertising, O. P. Reinke............ 871,628 
pd and other device, C. H. Foster........ 871,264 

Trap. See Insect trap, 
Treeing iron, C. W. Richards.............. 871,184 
Trolley pole a:tachment, R. P. Rever...... 871,442 
Trolley pole ¢ ntroller, C, Norland.......... 871,616 


future of industrial alcohol. 


the preparation of drugs like qamphor and quinine, the extraordinary 

Prof. Duncan—himself a student of science 

and a practical chemist—spent a long time of study abroad and secured his 

material personally from famous chemists at work in their laboratories. 
Illustrated. Price, $2.00 net 


HARPER & BROTHERS, Publishers, New York 











“The camera is not a nature-faker"’ 





Bp ast contens Mane with cheno pistums. 
They sell at Art Stores for 50 cents 








color photography, 


size, 1olg x 74¢ inches. 


mous expense. 


to purchase the Library. 


request it after examining the pictures. 


78 Pifth Avenue 





decorations for your home, or they can be used just as they are. 


—secured in many cases by special expeditions to foreign lands. 
only thoroughly readable and entertaining work of its kind in existence, 
The salient facts about animals are told in a graphic, untechnical fashion 
by eminent authorities. Zaperts and the camera have made this book, 

and in it “ nature-fakers”’ have had no part. 


No Obligation 


Your application for the pictures imposes no obligation 
We will forward the pictures, 
with a description of the books, by mail postpaid. 
will not be bothered by agents or canvassers. 


As an evidence of good faith enclose 10 cents (stamps or sil- 
ver) for postage and wrapping. This will be refunded if you 
Mail the accom- 


paring coupon promptly,as the supply of pictures is 


THE UNIVERSITY SOCIETY 
New York City 





These Four Pictures (In Colors) 


FREE 


. ‘O every reader of this periodical why is interested in nature or animals 





or outdoor life we will send, without charge, these four beautiful 
pictures, which retail at 50 cents each, They are printed on heavy 


art paper, without lettering, and are unusually good examples of the art of 


Framed at moderate cost, they will make excellent 


Exact 


Why We Make This Offer 


We send these pictures to advertise our Standard Library of Natural 


History, which has just been completed after years of labor and at enor- 
It contains over 2,000 illustrations from actual photographs 


It is the 


You 
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RADIUM aud ra : nixtures for rperiment 
works expibitt telows rigt y. shows beautifa 
sparkiing action. Radium-barium saits ass work 
ver eal Sam pl ‘ for n for 
canis. worth € i} f n siare address Orr J 
Adama, Cripple Creek 

INVEN s 3 ple py “ World's 
Progress } i ate of inventors 

le ve me and wlustrial world 
World's “re Washington, D 

GRRAT OPPORTUNITY at] na goods by mail 
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chandi-e I inv $25 to 8100, write as, we will 
show you an easy wa Milburn-Hicks, 81 Pontiac 
Suliding, ¢ wey 


years in the mail order busi 


I MADE #Wi100 in five 
a: be work in spare 


Anyone can do the 




















Rend , klet;: telle how to get started 
Masager, Box Lockport, New York 

AGENTS WANTE very county to sell the Trans 
perent Ha t i 
rr 1 85 he { Ww 
terms. N it \ B ‘ oO 

PATENTED KEROSENE INCANDESCENT BI 
ER 0 ca ' i ! ar ”) pe 

ent. kerosene Kea sel le rywher usiv 
territory Wreit for particulars F.C. Gottschalk, 2 
Broadway, New York 

START A NEWSP APER IN SOME LIVE TOWN 
(ood money ‘o i f a hustler (oe (10 weekly I 
will tell mu how te do it. G. Tunteon, b Vandewater 
Street, New ¥Y * 

M. M. FOR 1@8 beet MOTORCYCLE proposition o1 
earti A new features A r Newly designed 
fram New M ing f rk Wri for details and 
‘ wu i. M.M Brockton, Mass 

PATENTS FOR SALE. 

FOR SALI Pater for thes drver r manufac 

turing riaht yaity an New, clever device, can 
mie chea Ad oS. H Kox 7 New Yor 
Cty 

rm CLOCK MANUPACTI ERS.—U. 8. Patent & 
wT. Will reguiate a « k equally as good as a fine made 
modern watch f samme mud bett S abat 
Watchmaker, 106) Park Avenue New York 

PATENTS FOR SALI Patent Was Boller Han 
die, Pot and Can Cover and Improved Hook and Eye 
Address for full int nation Lewis Reaser, 60 Mulberry 
Street, Meadir Pe 

POR SALI Amertean patent rights on nforcing 
Har for nerete ‘ bructiorn Patent No. 857,67 
For full particulars addreas A. V. Reyburn, Jr., 
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TYPEWRITERS. 


MON® Y by buying a reliable rebuilt 

Hammonds, Caligraphs 
ank si up. Rentals, re 
r Ex., Dept. 8, 45 B’way, N.Y 


ART MAKING 





h and secure a No. 6 Reming 
on or No Smith Promier for $30 Thoroughly rebuilt 
Guaranteed. Other makes #i0apward. Standard Type- 


writer Exactiang New York 


AUTOS. 


W ANTEHD.— To hear from every individual autoist in 
the States and Canada request ing our catalogue otf spe 
ciaities and supplies. We make mud splashers. slip 
overs, top boot spark plogs, tires and 


ehain bouts 
f the auto. Big discounts 
Jenkins Specialty Mfg. Co., 





read ouvers, everything 
rdere exceeding Mi 
Sumter. = ( 

STURES. 


WORLD, weekly, 


MOTION PIC 


THe MOVING PICTURE 10 cents 


er CODY eas | subscript! mn. 82. The only paper de- 
ted to the u ing picture, Ulustrated song and lan- 
e ecture fleld Moving Pieture World, Bor 40, N.\ 


rH! WONDERFUL VITAK MACHINE that projects 
Pp wfeet moving pieture for home use. Absolutely safe 
Write for circular New York 
Dept. 8, New York City 





Vitak ( oO 


WANTED. -Addresses of enterprising men conten 


plating entering the moving picture business. Biggest 
paying proposition for small capital known. Write for 
information. The Actograpn Cx % Union Square, N.Y 


EXPERIMENTAL 


WORK Machines 


WORK. 


designed for 


MODELS & 


EX PRRIMENTAT 





apecte! purposes and bullt to order. Send sample, sk 
7 or estimate Hull Brothers, 56 Hudson 
Stree’ sy, N.d 





BOOKS AND MAGAZINES 


Practical month 
“trical d mechanical students and 
Hiuetrated directions for con 
gasoline engines, wireless 

electrical wiring, me 
toois, furniture construction 
a) kinds f mechanical work One 
subeertption for three months 
List of electrical and mechanical bouks 
Hepa Por, ¢ Beacon St., Boston, Mass 


ELECTRICIAN (ND MBCHANK 
ly magazine | ! t 
workers 
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ting dyuamos Th 
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PHOTOGRAPHY. 


PHOTOGRAPHY succeeds American 
Amateur Pootegrapher, Camera and Dark Rowm and 
Fhotu Beacon The editers of each now join in making 
s magazine which should be inthe hands of every pho 
tographer eents monthly 
#1.) per ye I for a quarter 
Aim. Photographic Pul i Broadway, New Yor 


AMERICAN 








TALKING MACHING NEEDLES. 


I SENI FREE 
Petmecky Multi-tor 
ing machines & 


soid weekly Petmecky 





es of patented 
Needies to 
) needle plays 10 records 
iS Broadway 


improved 
all interested in talk- 
Millions 
New Vork 








CORRESPONDENCE SCHOOLS. 


PATENT LAW AND OFFICE PRACTICE BY MAI. 
bree boukiet aad specimer pastes 
~! course Price reas ] rrespondence Schovul 
of Patent Law, Dept. A, 185 Maintw: ood Wasb., D. ¢ 








RADIUM AND 
Substances No better 
ished than that 


THE RADIO-A¢ 
earer scientific 
contained ir 
tN SCPPLEMENT 1429, The boper presents 
ali that ie at present known about radium and the radio 
active substances. Price 10 canta, by mail. Munn & Co.. 

361 Broadway, New York City and al) newsdealers. 
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of th roughly practi- | 


pump umd the like 
Carnegie 


rurbine ersible, M. H. P. R 





Sankey 









































rurbine reversing mechanism, H. P. Chris 
I I Mattausch, et al 
rr " J. A. Gregg 
ry pew WwW \ Loreng 
ly pew ‘ I Brow! reissue 
Type t dding attachment , § Lot 
i 871,761 
I Dix feeding mechanism ( 
Ww sel 871 
I \ hinge J Felbel 871, 
I ‘ x hine, B. ¢ Stickney 871 
I z hine, Kidder & Sponsel 871, 
I writing machine, W. P. Kidder 871 
lypewriting machir A. W. Smith 871 
'ypewriting machine B. ¢ Stickney 871 
lypewriting machine. C. BE. Kelley 871 
I writing machine calculator, E. V Wil 
ilams 871,311 
Umbrelle 4 Neola 871,611 
Valve f brakes, pressure retaining 
ind «q release. M. Griffin R7 
Valve f lizers, S. Bingham 87 
Valvy pressure reducing, A. T. Johnson 87 
Valve ta ( M. Andrews 87 
| Valv t r discharge, A. Schwarz 871 
Vap ect 1, O. O. Kruh RT 
Vault , J. Winslow 7 
Vehicl electricall propelled, R. Thayer 7 
Vehicl rest. W H. Keyes RT 
Vehicle for recreation or amusement, T. W 
Potts 871.294 
1 Ve le nat liger ( Rosenzweig 871,186 
! H. Hig 871,222 
re ( I 
87 
J I Pr 87 
\ e shock absorl D. Rebinson.871,237, 87 
Vel washer, M. H. Dorgan 87 
Vehiele Pre N Schenk RT 
\ le wheel, R. F. Corwir 87 
V ! wheel, W ‘ Muller 87 
Vehicle wheel. resilient. ¢ J. Malings 87 
V les neans for lrawing vtor road 
M Albrecht 871.008 
Vending machine R. D. H. Anderson 871,384 
Veneer tting machine I G. Merritt 
871.230 
\ er Brosius 
Ventilat or 
\ tilat 
Voltage r Tilney 
Wall 1 G. W. Dunn 
Wall 
Wa Ira 
W g 540 
Washtut R47 
Ww t U 
WwW 
Wat aid le 
flow f  « 871,617 
Wat purifying 
Gundy 871,461 
Water softene I Ww Jones RT 
Water softener apparatus, I W. Jones 87 
Weather strip. F. Gibbon RT 
Wedge making machine, H. R. Cochrar 87 
Weigher, vehicle J. R. Harrison 87 
We neg nachine discharge controlling 
r hanist If. Richardsor 1.430 
Weighing s I sutomatic portable, W. G 
Da @ R71 
Well drilling pparatus Uliman & Okey 871 
Well tubing J M riswell R71 
Wheat washing machine Tl. MeDaniel 871, 
Wheel See Vehicle wheel 
Wheel, W. Nice, Jr 871,518 
Wheel rim, vehi ntine 871.400 
Window constructior t 871,216 
W indow struction Lunken & 
Conklil 871,127, 871,228 
Ww low fastener M Morrisor 
Windov faat r ator a R Lee 
) 1 ‘ winging 
Conk & I ke 871,206 
Window pane faste J. Giardino 871,267 
Window screer A Arctander 871,661 
Window screen, E. Feighery 871,679, 871,754 
W ood and making same preserved Cc 
Ellis 871,392 
Wood polishing machine, 0 ponent 871,111 
Wool washing machine Ww Me aught 871,42 
Wrench J Kelly 871,415 
Wrench, F. Gehnet 871,490 
Zianc formaldehyde hydrosulfite, making, H 
Labhardt ; 871,600 
DESIGNS. 
Chafing dish, Strassburger & Nelson 8,82 
Chafing dish, stand and lamp 8.890 
Cigar band. T. W. Cole tk RAH 
Dist we 5 Evans 8, 888 
Liquid dispensing keg. H. 8. Cornish 8.891 
Paper cutter, M. Switzer 88826 
Stocking -darner 4 Thayer 8. 887 
Stove IS. 893. SR.804 
Stove J Becvar 8, 805 
Stove heating and oking Thompson & 

Cope 8.296 
Water heater, J J iwler &, 892 
TRADE MARKS, 

Ale ginger. J. House & Sor 
A tonett! Frere 
Au he Daimler-Mot 





Gesellac haft mit be 
Haftung 


en-Gesellschaft 


schrankter 


Batteries, dry, G. A. Lutz ¢ 

telting hose and machinery packing 
Revere Rubber Co 

teverages, non-aleoholt F. J. Dohrn 


Rosenfield 
leather, Cosby 


Ritters, J. I 
toots and shoes 
| 
toota and shoes, leather, Kerens Shoe 
| Bread, R. C. Proudfit Baking Co 
Bread and crackers, Geo. H. Cross Co 
Bricks or blocks building, Ohio Mining & 
Manufacturing 
Brushes, Davis-Bridaham 
Loonen 








Drug Co 
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shes t t? a Strassburger 
| ine ¥ bal ' 
( hine H. W. Beli 
‘ nal Candy Co 
Ca ~ ix 
ed f ts nd vegetables James M 
iH at ( ver 
Canned fruits and vegetables Bert oO} \ 
Canning ( 
Canned fruits and vegetables, Wayne ( nty 


Canning Co 

Cartridges and powder Sachsische Pulver 
fabriken G. Krant & Uo 

Castings, alloy, Magnus Metal ¢ 


Chamois skins, Pennsylvania Tanning (*« 

Cheese, O. M. Crego 

Chemicals and antiseptics, certain, I Ga. B 
Erb 

Cigars, P. Mohr 

i Cigars igarettes cheroots and tobacco 
D. S. Saqul 


Clothes wriogers American Wringer 





| . 
Clothing certal Dacotah Manufacturing 
C 
Brownell & MPield (« 
chocolate and candy Stoilwerck 
f 
| Coffee, T. L. Owens 
Conerete mixing machinery, Eureka Machine 
Co 
Cordials, Colden Hill 
Cotton plece fabrics 
man & Co 
| Cotton plece goods, Arnold Karberg | Co 
Cotton plece goods. Boott Mills 6.82 


Distilling Co 


mercerized, C. Whit 





| Cutlery, certain, Wyeth Hardware & ‘een | 
facturing > 66,349 

Engines, marine gasolene, ) SROEAe & Vree 
land bc Secon bedakes bs beEE SERS etaKe 66,331 




















Instinct — the way! 


It teaches the mother to wrap 
her babe in woolens. It teaches 
men and women to think of wool- 
ens when cold approaches. 

Jaeger woolens are unrivaled for 
purity and protection, also for dura- 
bility. They are therefore a money- 
saver in the end as well as a health- 
promoter all the time. 











1 booklet 


Write for samples ar 


f p 
of par 


Dr. Jaeger’s S. W. S. Co.'s Own Stores 












Electrician’s Handy Book 
By PROF. T. O’CONOR SLOANE, A.M., E.M., Ph.D. 


Handsomely Bound in Red Leather, with Titles 
and Edges in Gold. Pocket Book 
Style. Price $3.50. 












New York: 306 Pifth Ave.. 22 Maiden Lane. 
Brooklyn: 504 Fulten St. Beston: 228 Boylston St. 
Phila.: 1516 Chestout St. Chicago: 82 State St. 


igents in all Principal Cities 
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HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur’s Use.—The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be made by any amateur who is versed in the 
use of tools. This ‘article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents. 
For sale by MUNN & Co., 361 Broadway, New York City, 
or by any bookseller or newsdealer 


JAGER Marine 
4-Cycle Engines 







Skillfully designed and weil 
built. Single lever control, com- 
bining automatic carburettor 


with spark advance. Develops 

wide speed range and reliability 

under most trying conditions 

Sizes 3to@h. p. Send for catalog 
CHAS. J. JAGER CO. 

281 Franklin, cor. Batterymarch St. 

Boston. Mass. 


INVENTORS S222 
‘FREE 
Dept. A, Cincinnati, O. 


TUBE FLUX 
For SOLDERING 





perfect sar 





lowest price 


THE sya TOUL CO., 


BLAK 





TRADE MARK. 


Full 

Size of 
Tube 
i*x 5° 








Sample tube postpaid 20c. 
BLAKE SIGNAL & MPG. CO., 246 Summer St., Boston, Mass. 


THE EUREKA CLIP 


The most nseful article ever invented 
for the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Lnsur- 
ance Companies and business men gen- 
erally Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for %c. 
To be bad of al) bouksellers, stationers 
and nowon dealers. or by mall on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by ¢ eugelidated Safety 
Pin Co., Box 21, Bleomfield. a 


GOES LIKE SIXTY 
SELLS LIKE ee 60 
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| A THOROUGHLY practical reference book of 768 
f pages, covering the entire field of electricity 
Contains no useless theory. Everything in it is to 
the point and can be easily underst« oat t by the stu- 
dent, the practical worker and the every« day work- 
ing electrician. The advanced electrical engineer 

| will also receive great benefit from its perusal and 
study. 

It is a work of the m 





st modern practice, written 
in a clear, comprehen manner, and covers the 
subject thorough y, beginning at the A BC of the 
subject, and adually takes '¥ m1 to the more ad- 
vanced branc ses of the science, It teaches you 
just what you should know about electricity. 








Practical Pointers For 
Patentees 


Containing Valuable Information and Advice on 


The Sale of Patents 


An Elucidation of the Best Methods Employed by 
the Most Successful Inventors in Handling Their 
Inventions. 


By F. A. CRESEE, [1.E. 
144 Pages. Cloth. Price $1.00. 





Mechanical Movements 
Powers, Devices and Appliances 


By GARDNER D. HISCOX, I.E. 
Large 8vo, 402 Pages, 1649 Illustrations, with De- 
scriptive Text. Price $3.00. 


\ DICTIONARY of Mechanical Movements, Powers 
‘ Devices and Appliances, embracing an illus- 
trated description of the greatest variety of me- 
chanical movements and devices in any language. 
A new work on illustrated mechanics, mechanical 
movements, devices and appli ances, covering nearly 
the whole range of the practic al and inventive field, 
for the use of Machinists, Mechanics, Inventors, 
Engineers Draughtsmen, Students, and all others 
interested in any way in the devising and operation 
of mechanical works of any kind 


Mechanical Appliances 
Mechanical Movements and 
Novelties of Construction 


AN Encyclopedia of Mechanical Movements and 
‘ Mechanical Appliances, including many Novel- 
ties of Construction used in the practic: al operation 
of the Arts, Manufactures, and in Engineering. 
For Engineers, Sresuhtenen, Inventors, Patent 
Attorneys, and all others interested in Mechanical 
Operations. 


By GARDNER D. HISCOX, M.E. 

| Being a Supplementary Volume to the Author’s 
| Work entitled Mechanical Movements, Powers 
and Devices. Contains 1000 Special Made 





Engravings. 400 Pages. Cloth 
Bound. Price $3.00. 
The above two volumes sold together for $ Postpaid 


MUNN & CO., 361 Broadway, New York 
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STAR RUNABOUTS 


The nobbiest little cars on the market. 
Simplicity, 


Car 
Flexibly built to withstand hard usage on rough roads 
in city or country. 
pension, 


selling proposition for agents. 
open. 


STAR AUTOMOBILE CO., 303 Dearborn St., Chicago 


3 Models — $500, $600, $700 


Beauty, 
Ample Power, Perfect Control, and 
w Cost of Maintenance make them the Ideal 
for business, professional or pleasure uses. 
Have three-point spring sus- 
pneumatic tires, shaft drive and many other 
Let us tell you about them. Fine 
Good territory still 
Special bodies for business purposes. 








d points. 
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bers in each end 
and superior to 
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Mullins Steel Boats 


Mullins Pressed Stee! Boats are particularly adapted for use in hot climates. Built with 


, Write f rillustrated a aneaeeae ind in Bagish, French, German or 8 
3 of th 


Agents Wanted For 


Cannot sink, crack or leak—indestructible, elegant in design 
wooden boats. Mullins Steel Motor Boats are fast and noiseless. 
. Siving complete 


panish 
Motor Boats, Row Boats, Wanting au Fishing Boats, 








The ¥. H. Mullins Co. 118 Fi ranklin St. Salem, O., U. &. As 
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1907. 


Scientific American 





$513 CLEAR PROFIT IN 5! ‘DAYS FROM AN 


NOVEMBER 30, 
on 


Diamonds Cedi 


Loftis System is a great convenience. It a you to make beautifa! and valu- 

For Ch as Presents pm gifts without the outlay of much ready m ney. Asmall cash payment, and _ 
ristm as rres our choice of the finest ——- watches and ‘other articles of high grade jew 

can give a “lov 7 é MAKE YOUR SELECTIONS NOW from out inane cntaien 

a eyo Original Diamond | We will send them, with all express cha: ares paid, for your in- 

d Watch Credit House. spection. If you like them, pay one- Atte on d on elivery ; lance 

en03.8 C0. — ‘ais, 92 State St., Chicago, Il. in 8 equal monthly payments. Write for Xmas Catalogue Today. 


XMAS 
GIFTS 





INVESTMENT OF $150 
Is the resuit from the operation of one 
American Box Ball Alley in Sullivan, 
me, Ind. Why not f° into this businers 

yourself? It is the most practical and 
popeier bowling game in existence. It 
will make big money in any town. These 
alleys pay from $25.00 to $65.00 each, per week. 
This i no gambling device, but a splendid bowling 
game for amusement and physical exercise. Liber- 
ally patronized by the best people of both sexes. 
Quickly installed, conveniently portable. No pin_ boy 
needed. Receipts are nearly all profit. More than 3,000 al- 
ready sold. We sell on payments and our catalog is free. 


Write for catalog. AMERICAN BOX BALL COMPANY 
PATENTED. 1360 Van Buren St., Indianapolis, Ind. 

















ENCINEERINGC NEWS 


Established 1574 
Paper of the Wor! 1,600 pages of news and in 
l parts of the wor I illustrated with drawi 
$1.00 
1 nont 2.50 
SAMPLE COPY FREE faeee 300 
—_———————— 


THE ENGINEERING NEWS PUBLISHING CO., 214 Broadway. New York 


ation relati 


The Leading Engineering 
and photog 


engineering progress in al 


Sub P i ,— Ten weeks’ tria 














What do you know about the Fleet which 
we are sending to the Pacific Coast? 


Why do you suppose we are sending it? 


Have you any conception of the strategic 
importance of this, the biggest tactical 
maneuver ever undertaken by our Navy? 


These are the most vital questions in international 
politics before the country to-day. In the 


Navy Number of the Scientific American 
out December 7, 1907 


they will be thoroughly discussed by the most authoritative 
naval historian in the world, 


CAPT. A. T. MAHAN, 


in an article on 


“The Significance of the Pacific 
Cruise.” 


Read that article and 
you will understand why 
the largest fleet ever assem- 
bled in the history of the 
country is being sent half 
way around the world. 

Read the Navy Num- 
ber and you will be told in 
clear, forceful, virile Eng- 
lish, the composition of that 
enormous fleet. You will 
learn how the United States 
Navy compares with other 
navies of the world, how it 
has developed since the days 
of Manila and Santiago; 
pe ! you will learn not only of 

. new ships, but of guns, ar- 
mor protection,; gunnery, submarines, the problems of war- 
ship design and construction, how the towing tank is used 
in testing models, the w arfare of the future as affected by 
modern vessels. A table will show you at one glance the 
size, speed, armor and armament of every vessel in our 
navy, down to torpedo boats. 

The number will be a double one—36 pages, lavishly 
illustrated, in a colored cover—and charged at the usual 
rate of 10 cents. 
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ventors for any 


going list. For 
address Munn & Co., 361 Broadway, New 


Mountain Copper Co...........- 66,273 
preserved, 


Flour, wheat, Duluth-Superior Milling Co. 66,288 
Fiour, wheat, Farwell & Rhines............ 66,290 
Flour, wheat, Whaley Mill & Elevator Co. 66,317 
Food preparations, certain, Charles Hewitt 

Se Go daecs vapevécksenesehs ars 66,284 
Foods, certain, Bloc k- Horn Preserving Co.. 66,281 
Foods, certain sea, Menzel & Co........ . 66,301 
Furniture and piano polishes, H, B. Ing- 

ham 66,233 


Hetherington 

horse collars, 
Harpham Bros. Co. 

Ice cream freezers, 
Boehm & Levine 


Durand & Co. 


Mathiesen Aktiengesellschaft .......... 66,219 
Lard compound, T. M. Sinclair & Co....... 66,312 
Lenses, bifocal, Optical Specialties Co...... 66,222 
Macaroni, G. G. Greco cceecse Ge 
Massage machines, Moon Vibrator Co.... 66,251 


Medicinal tablets, J. T 
certain, W. D 


certain, R. H 
certain, 


Musical instrument cases and sate hels, 


Robinson Bros. 


Packing, plaited fibrous, Wilpaco Pac aoe 

y anethdesacenedtasesueinsar es 66,242 
Paints, Northern Manufacturing Co........ 66,236 
Paints, Schoellkopf, Hartford & Hanna Co.. 66,238 
Paper bags, Schorsch & Co............... . 289 


Perfume base. 


stock, C. C. 
blemishes from the 


Remedies for stomach troubles, C, J 
headache, 


ney, liver, and blood, 
edicine Co.. gedene 66,261 
for venereal diseases, R. 0. Me 


Openhym & Sons 
Rubber erasers, 


Kearney,”’ "for 


for tooth paste, I. H a 
“Dr. I. H. Lewko’s Antiseptic Tooth Wash.’ = 
for a tdoth wash preparation, I. H. Lew- 


prietary medicine, A, 


Jolly 
chewing gum, W. J. Pau 
“Ortega’s Sele 


tonic, A. C, 
“Sameson,’’ for 


Busting 


Boys’ 


number of the 
Address Munn & Co., 361 Broadway, 


Canadian patents may now be obtained by the in- 


Powell Bros. & Co......... 66,305 


rie light ; fixtures, "Shapiro & 
66.5 240 


ts ‘thereo?, J. G, Brill Co.... 
ache, pre — for the, 
wadeceacicéeaéaeebee sate 6,267 
invigorato wv, J P. Pe 66,315 


saddles, aa w —s 
66,231 





H. J. M. Howard...... ° * 
nount Knitting Co.... 66,340, 2 
Richmond Cedar Works.. 66,255 


of netted and lace fabrics, 
yrecious metal ware, certain, 

ovsese 66,2138 
ion, Albe rger ( ‘ondenser Co.. 66,319 
lis Equipment Co. ........... 66,250 


kinds, electric, Korting & 


nhaler, Ramey Medicator Co.. 
Butler. os 

Dunean. 
ain, Ferruginoid Co. 
McKoy... A 
Trunk Bros. Drag Co.... 66,313 
‘Nogg & Hitchcock C« 





"Maul 
Wee OR. ccecccecesccse 3, 23 
B OO. siccicosecs 66,224 


Kea rney & 
66,269 
Laire 
66,217 
66,268 


phic fountain, J. 


Haarmann de" 
He the rington deity! 
side. Detrick & ‘Harvey Ma 
of Baltimore City 
Moore 


violet, 
0. 


66,264 
a 66,335 
Saunders. Cone sreeder 66,277 
removal of hair and 

skin. C. 8S. Rich 6 
Brill Co.. 
Ulrici. 6€ 
Neuralgyline Co... 


or the 
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sprinklers, J. G. 
seone Sn 
Body 





EB. Faber 














Rubber goods, certain, Ente 'rprise “Rubber Co. 66, 248 
Rubber, gutta-percha, ete., G Alden & 

a. .wesenaae Saetedscvecesceseecede 66,259 
CO, TE. BRUNE 0000s co cecccnscecvene 66,343 
Saws, Quality Saw & Tool Works 66,342 
Sewing machine needles, National Sewing Ma- 

chine Co. .. 66,252 
Sewing machines and parts, ‘White "Sewing 

Machine (Co. 66,280 
Shears and sce issors, “Acme She ar Co... . 66,318 
Soap, Los Angeles Olive Growers ‘Assoc “in- 

ET ee err ere . 66,220 
Soap, powdered er anular, RL | ae eas. $6,215 
Soda, caustic, Chance & Hunt .. 66,212 
Soldering, sad, and branding irons, " electri- 

eally heated, A. A. Low oo CO 
Steel ingots, bars, ete.. P. R. Kuehnrich. 66,330 
Suspenders belts, garters, ete. 

Webster, Jr ” 66, 344 re 66,347 
Teas and coffees, Drake & C . 6,287 
Thread cutting dies, Connec tle ut Tool Co. 66,324 
Thread, spool, and sew ring cotton, American 

TL. as tony Untan dadasé tearcn tts ak 66,260 
Ties, metal animal, Oneida ¢ ‘ommunity . . 66,338 
Tonic, nerve 4 Waldo .. 66,314 
Vinegars and pickles, Oakland v Vinegar ‘and 

Pickle Co : R - 66.302 
Vodka, John, Barth Co. .......... 66,298 | 
Wall and eqiling cove rings, H. Dolmetsch... 66,247 | 
Washing machines, Spears & Riddle Co...... 66,257 | 
Water, mineral Schultes Agost, Szinye- j 

Lipoczi Salvatorforras vallalat ........ ei 
Water, spring, J. E. Patterson.... . 66,223 
Whips, whip wahen, etc., Warren Feather- 

bone Co. .. ° - - 66.241 
Whisky, L. & A "Se harff ‘ > 66,226 
Whisky, Garrett Williams Co nbeedaseus 66,291 
Whisky, Golden Hill Distilling a 2 i 
Whisky, Lazarus-Nassauer (Co....... 

Whisky, Rosenfield Bros. & Co........ 

Whisky, brandy, and gin, Eiseman & Co 

Wines, BR. Latawume & Ce. oo o.cioscccccccses 

Wood manufactures, certain, Venesta Limited 

Wringers and parts thereof, American 

Wee GA a vcucccsdbancesiaeressceaubias 6,244 

LABELS. | 

“Candidate Club,"’ for whisky, P. Goldberg. 13,878 

““Choco-Sedo,"’ for hot _ choceiate, Runkel 

Brothers 4 nes é 879 
“Cuti-Vita Salve,” for a salve, F. B. Clark 

Co 13,887 


* clgat rs, Symons- 
Co OEE 
Lewko's ‘Antiseptic Tooth 

for tooth powder, I. H. Lew- 


Lewko’'s Antiseptic Tooth Paste,’ 


Lewkowicz. 





iso an 13,891 | 
erm-De stroyer), for a_ pro- 
Cc ric hton...... 13, ae | 
Makes Home Sweet Home 
for an incense preparation, 
DE esccncosgaeteseoscnoennabes 13,892 | 
candy, Douglas ¢ ‘andy Co.. 13,882 
n,"’ for a liquid medical com 
coughs and colds, 8, W. Wil- 
Caen enetane bates 13,885 











Fellows Pepsin Gum,” for 
1 : 13,883 
cted Peeled Green Chiles,”’ ; 
gieen chiles, E. C. Ortega... 13,881 
for a cough cure, F. B. Clark 
Sercccccoccssvcceoecese ABOOe 
Grey Hair Tonic,” for hair | 
Bi. Paerita Ce. wcccocece -- 13,888 
dress goods known in the 

alatea, Burton Brothers & Co. 13,893 

fee, the National Beverage,’’ 

Seven Day Coffee Co......... 13,880 
| 
| 

PRINTS. 
Design,’’ for breakfast 

food, Cream of Wheat Co. ...... -. 2,156 
you Something—,’’ for flour, 

SN DO. cprcsosceveses 2,157 


Apparel,’’ for men’s and 


boys’ apparel, H. C. Lytton.............. 2,159 
“Napoleon,’’ for medicinal and toilet pre- 
parations, H. B. Claflin Co.............. 2,158 
J. S. S. Peacemaker, The Great Game of 
" Nations, ” for a game, C. Dunham........ 2,160 | 


py of the specification and drawing 
in the foregoing list, or any patent 
since 1863, will be furnished from 
10 cents, provided the name and 
patent desired and the date be 
New 
of the inventions named in the fore- 


terms and further —— | 





MORGAN @ WRIGHT 
GAS ENGINE BAGS 


are of the superior grade which marks their 
entire line of products. Standard or special 
sizes for any required horse power furnished 
promptly. 


Molded Rubber 
Specialties 


We wish to call attention to our excep- 
tional facilities for producing molded special- 
ties of all kinds for new and old inventions. 
We have specialized on this line of work for 
years, and have developed superior equip- 
ment and experience which we place at your 
service: Pump Valves and Valve Discs for 
high and low pressure; Diaphragms for 
Heaters and Pumps; Printing Contact Mats 
for Blue Print work. 

-We solicit an opportunity to figure on these 
or any other class of molded specialties. 


MORGAN & WRIGHT 
Manufacturers of Good Rubber Goods 
14 Bellevue Avenue, Detroit, Mich. 


SEALED PROPOSALS. 

GEALED PROPOSALS will be received at the office 
“ ot the Light-House Engineer, Tom pkinsville, New 
York, until 1 o’clock P. M., Dec. 16, 1907, and then opened, 
for furnishing two fourth order lanterns for Honolulu 
pange Ligbt-Station, Hawaii, in accordance with speci- 
fications, copies of which, with blank propcenie and 
other information, may be had upon ek. m to the 
Light- House » Engineer, Tompkinsvill e 











Corliss Engines Brewer 
and sttlers’ woehinee ‘HE VIL? ER 
MFG. CO., 999 Clinton St,, Milwaukee wi ia. 


MODEL & EXPERIMENTAL WORK. 
luventions deyeioped. Special Machinery. 

. V. BAILLARD, 24 Frankfort Street, New York. 
Expert Manufacturers 


RUBB ER Fine Jobbing Work 


PARKER, STEARNS & CO., 228-220 South Street, New York 














Experimental & Model Work 


Ctr. & advice free, Wm. Gardam & Son, 45-51 Rose St.N. ¥ 


NOVELTIES & PATENTED ARTICLES 





Machinery. Dies, Tools, Models, Metal Patterns, Spe- 
cialties. Thirty a ears Experience. A bargain in 
tin can and mane es, round 
) MACHINE WORKS © 
bia South Clinton eroce, % Thicage. 











OIDEL WOR 











4 
2 | For all kinds of gen 
ular materiels, 5 &, 
Worre!l,Hawnibal, Blo, 
35 : 
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WORK 


FSSLS AL 


HW. TURNER 100L CO 215 





MASON'’S NEW PAT. WHIP HOISTS 


save expense and liability incident to Elevate 
Adopted by principal storehouses in New York & Bes “ston 
Manfd, by VouUNsy 4 49's CO,, Ine. 


Prey evidence, Kk 





i-phase. F delivery 
ELECTRIC CO. CLKMART In 


Single and 





Magical Apparatus. 
Grand Book Catalogue. Over 700 engravings 

%ec. Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs., 406 Sixth Ave., New York 








TOOLS - DIE! 
ETAL L SpEgtaLTIES:| 
ME TAL NOVELTY WORKS C° s0 Sawa #7. CHICAGO, | 
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INV ENT 
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60 YEARS’ 
EXPERIENCE 





Trace Marks 
Desicns 
Copynicuts &c. 

Anyone sending a sketch and description may 

quickly ascertain our opinion free whether ap 

invention is probably ‘om munica- 

tions strict Uideat agen 

sent free. O} 





outlen hg 9. 
without oc 


"Scientific A Fimerican,” 


A handsomely illustrated weekly. oun 


culation of any scientific journal. 


Wit 





_, 


a La ee EN 


Scientific American 


NOVEMBER 30, I907. 





Rubber Pump Valves 


For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 


every pumping requirement. # #* 


Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECI4LTIES for any mech 

and commercial device. #8 8 8 Ht wt 


NEW YORK BELTING & 
PACKING COMPANY, Ltd. 
9i & 93 Chambers Street, New York 


a at lowest prices. Best Railroad 


variot te 
tras + Wagon or Stock Seales made 
h) weeeful articies including Safes 
na Machines, Bicycles. Tools,etc. save 


Money y iste ‘re CHICAGO BCALE Co Chicago ih 


NOT! THE SIMPLICITY 


, Dans improved Mp 
To = baptiites or 
i Uwe . siness. Sent on Ten Days’ 
Trial Without Deposit. 
by ie 
Felix U. Daus Duplicater Co., 
| Deus Bullding, 118 John Street, New Vork 


WM. H. BRISTOL 


Electric Pyrometers 


Portable or Recording Forms. 
All ranges to 200" F. Practical, At 
curate. inex; sive. Guaranteed to 
give satisfacti Send for circulars. 


Wm. H. Bristol, 45 Vesey St., New York 


: $75 | 





Interested in 
Automobiles § 


If you are interested in motonng you should 
subscribe to THE MOTOR CAR. It is 
published in the interests of auto- 
mobile people and every copy is worth the 


monthly 





yearly subscription price alone 




















THE MOTOR CAR is bright and 
newsy and brim full of good pointers for 
automobile owners 
Single 


For sale by all newsdealers 


copies 10 cents. 
THE W. G. PIERSON PUBLISHING CO. 
168 Fulton Street, New York 
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Our Hand Book on Patents, Trade-Marks, 
ete., sent free. Patents procured through 
Munn & Co. receive free notice in the 


ScrentiFic AMERICAN 


MUNN & CO., 361 Broadway, N. Y. 
Branca Orrice: 625 F 8t., Washington, D.C, 


i..=.c— 








A WATCHMAKER 


| LEARN 1O BE 
» Bradley Polytechnic Institute 


Peoria, Ulinols 
F Por s Hor gical Inet 


Larges! and Rest Wateh Seheol 


M 
“ 


CRUDE ASBESTOS 


DIRECT FROM MINE 


prepared | R, H. MARTIN, 


ASBESTOS FIBRE | orrice, st. PAUL BUILDING 
tor Manutacturers use 220 8B’ way, New York. 
BRISTOL’S 
Recording Instruments 














For Pressure, Temperature and | 


tlectricity in all ranges 
INSURE SAFE A Frovom ic AL 
OPERA 


Write for Catalog T 


THE BRISTOL CO., Waterbury. Conn.,U.S.A | 


Saves 90% THE 


DIAGRAPH 


Trade Mark Registe 
The Improv ed 
Stencil Cutting Machine 
isa saving of ® per cent in your 
Shipving Room worth considering 
Two Thousand Diagraphs in use 

n the United States 


by the Largest Houses 


et hoy tinfled © ain We 
mpla 
ad Depew, N.Y 


illusirated booklet 
Error 


Just a word will bring our free 
desertbing the Diagraph and our “ N« 
of shipping goods 


“yatem 


American Diagraph Co., 10 N. 2d Si., St. Louis, Mo., U. S.A 


THE Nulite ¢*¢°s Lamps 


F or Home, Store and Street 


k \e O 
. “ THEY SELL AT SIGH, 
Es  terr ry ic go dagents, [9 Write for 


Chicano ‘Solar Li ght Co, Dept @ Chicago 
‘ ents > f feAMs SHove, .| >) 
. Ohio SAL 


Vulcan Piace 


Tei Vulcan Iron Work - 


NAME PLATES—STEEL STAM MPS 
PLOYEE CHECKS, KEY TAGS & BADGES - 

od. ROBBINS MFG.Co.58 KNEELAND ST 
SENG YOR: CAPALOGUE **BOSTON. MASS. 











ya conditions | 


Gasoline Engines 


SMOOTH 
RUNNING 


| 
| 


A line of engines adapted to the uses of all cfasses 
of mechanics. Constructed on mechanically correct 
principles Everywhere distinguished for their 
safety and ease of management, as well as for their 
efficiency and economy. 
Vertical style, in 2 and +-horse power. 
Horizontal (Stationary and Portable), 

12, 15 and %)-horse power 

Also a l-horse power air cooled engine 
Stocks carried by I. H. ¢ loe al agents at x prin. 
cipal points. Address home office for cataly 
particulars 


The International Harvest er Company of America 


in 4, 6, 8, 10, 


| 








15 Maevester Bide. “% hicago, LiL 





The Largest Ait-Cooled Motor Made 


5 HORSE POWER 
Bore 6x6 inches. 


voling sur- 
engine ever 


Plenty of 
face No 
constructed with so few 
working parts. 

Write for Agency 
Gasoline tank in base 
or outside. 
Air-Cooled Motor Co. 
Lansing, Mich. 





Pipe Cutting and Threadieg Machine 
» Elther Mand or Power 


I ar bar achine suprt 


THE CURTIS A CURTIS co 


6 Garden St., Bridgeport, Conn. Branch Office, 60 Centre St 








GENTLEMEN 


WHO DRESS FOR STYLE 
NEATNESS, AND COMFORT 
WEAR 1HE IMPROVED 


BOSTON 
GARTER 


THE RECOGNIZED STANDARD) 
“SEE The Name is 


= y) ul 


ee 

CUSHION 
BUTTON 
CLASP 


LIES FLAT TO THE LEG—WNEVER 
SLIPS, TEARS NOR UNFASTENS 


Sample pair, Silk 50c., Cotton 25c. 
Mail don receipt of price. 


GEO. FROST CO.,Makers 
Boston, Mass.,U.5. A. 








om” ALWAYS EASY. 


LEARN VW/ATCHMAKING 


We teach it thoroughly in as many months as it 
formeriy took years. Does away with tedious appret.- 
ticeship. Money earned while studying. Positions se- 
cured. Fasy terms. Send for catalog. 


8T. LOUIS WATCHMAKING SCHOOL, &t. Louls, Mo, 








The 
Smallest 
Watch 
Made 
in 
America 


A new Elgin Watch per- 
fectly adapted to the watch 
needs of womankind, yet 
meeting the same rigid re- 
quirements that have made 
the Elgin the standard watch 
for mankind. 


Illustration actual size of watch. 


Every Elgin watch is fully guaran- 
teed; all jewelers have them— Send 
for ‘‘ The Watch,” a story of the 
time of day. 


ELCIN NATIONAL WATCH CO. 
ELCIN, ILL. 














A Desirable Holiday Gift 
DRAPER’S 


Recording Thermometer 


7 











Traces automatically a correct and | 


continuous record in ink of the tem 
erature on a graduated weekly chart. 
Made in two sizes, and standardized 
and fully guaranteed. Also other 
weather recording instruments 





THE DRAPER MFG. CO. 
152 Front St., New York 








Mullins 


Makes Everything In 


Art Architectural Sheet Metal Work 


Statuary—Ornamental Sheet Metal Work—Skylights—Fireproof 

fi ‘ile Roofing—Steel 
Wrought Iron Grilles—Cornices, etc., etc. 
designs submitted for architects, builders and contractors. 
Our 120-Page Catalogue 

The W. H. Mullins Co.,203 Franklin Street, Salem, Ohio. 


Ceilings — Finials — 
Estimates, models and 


stock designs wil! be sent on requesf, 





Model G 





2000 
4 Cylinder, 25 H. P. 


Distinctively 
* Cadillac” 
Throughout 








FADILE 


This and All Models 
Now Ready 


Judge Model G b performance, not price. 
On track, road and hill its superiority over 
cars of twice its price and thrice its rated 
power has been repeatedly demonstrated. 
There is noticeable simplicity in its design, 
with unprecedented efficiency at every point 

speedy, powerful, flexible, silent, sensitive. 
Materiz al and workmanship distinctively 

‘Cadillac’ throughout a guarantee of the 
best construction, Has endurance to the 
limit of mechanical possibility. 

Twenty-five horse power (A. L. A, M., rat- 
ing); sliding gear transmission ; shaft drive ; 
100-inch wheel base ; surprising speed capa- 
bilities. $2,000 f. 0, b, factory. Described in 
catalog G—47. 


Among the other Cadillac winners are the 
sturdy single cylinder cars (Model S, Runa- 
bout, $850, and Model T, Touring Car, fi; ,000) 
and the luxurious four-cylinder Model H. 
The smaller types, as dependable and care- 
fully built as ever, now have increased wheel 
base and longer rear springs, greatly adding 
to their easy riding. qualities. Described in 
catalog T—47. 


The Truth About the Automobile 
and What it Costs to Maintain One 


This is the title of a 64-page booklet com- 
piled from sworn statements of a large num- 
ber of users of single cylinder Cadillacs, 
Gives facts and figures which buyers want to 
know. Mailed free if you ask for Booklet 
No. 47. 

Model H is an exampie of exclusive auto- 
mobile designing and careful execution. Pos- 
sesses that quietness, smoothness, abundance 
of reserve energy and luxury of riding 
which other makers strive to accomplish py 
a greater number of cylinders with congé 

quent complications. A comparative de 

monstration will prove this. Thirty horse 

power, ovbrtac of 50 miles an hour, 

$2,500 f factory. Described in cata- 
log H- 


CADILLAC MOTOR CAR CO. 


Detroit, Mich, 
iL] Member A. L. A. M. [a] 





Wright’s Health Underwear differs 
from common underwear in that 
it protects the wearer from catch- 
ing colds. It is made, as no other 
underwear is, on the wonderful 
Wright's loop-fleece principle. 
Upon the foundation fabric is 
woven a myriad of tiny loops of 
wool forming a fleecy lining to 
the garment. This open woven 
fleece gives the skin the requisite 
ventilation, allows the pores to 
breathe, carries off perspiration 
and allowsit to evaporate outside, 
leaving the skin dry and healthy. 
Ordinary catch-cold underwear is 
tightly woven, non-absorbent, holds 
the perspiration on the skin—chills 
the body—gives colds. With its 
many advantages Wright’s Health 
Underwear costs no more than com- 
mon underwear. 
or it and write free book, 
“The Loo A Health and the Fleece 
of Comfort 
WRIGHT’S HEALTH UNDERWEAR CO., 
75 Franklin Street, New York. 








together—end to end—in ex 
tension. Ruies may be of 
lend for 22 page catalog No. 18-B. 
THE L. &. * TARRETT ©*., Athol, Mass., U. 8. A. 


A HANDY LITTLE TOOL 
: is our Rule Clamp No. 209 
™— a xt { game or different widths up to 
144 inches. Of special value to 

aT BRICATE 
CHELMETOIL %-a: s. Cumron st. 


used to clamp two steel rules 
[SRR “ i. 
SS. mechanics having tool chests 
smaller than 12 inches 
Price 50c. a pair 
CH BESLY&CO RISSTLUSA 











SEND 
FoR 





wp 
* K faye 2 | 
isa iS 




















tote ST Pine re ae 








or 











arin. xed , Pussigene PRICE TENCENTS ; 
XCVI.— No.23. eo ee 4, 2 Soe x 
Fann = > & 








| 
| 








1908 Limousine 


ymfort and protection, together with beauty of contour 


Maximum « 


and finish, places the Peerless Limousine in a class distinct from and above 


all other forms of conveyance for social and business intercourse. 

Che Peerless Limousine, planned and built on a high plane of excel- 
le nce msm exe lusive 

Che best materials and most up-to-date appointments are used, making 
the car elegant in appearance and yet maintaining a quiet richness. 

An investigation of the pertect Peerless Limousine will convince 
you that every feature has been thoughtfully and carefully worked out. 


the Peerless Models, 


PEERLESS MOTOR CAR CO., 2447 Oakdale St., Cleveland, 0. 


Me A.L.A.M 


















Typewriters come and go, 
but the machine that always 
stays, always leads, always 
improves, always outwears, 
and always outsells all others 
is the 


Remington 


Remington Typewriter Company 


Incorporated) 


New York and Everywhere 
























N THIS CAR is embodied every modern teature | 
that has withstood the severe test of practical ser- | 
vice and each has been refined and developed to the 


highest degree of mechanical perfection. 

Through the offset crank shaft, straight line drive, direct from 
transmission gear to rear axle without an intervening joint, and ball 
or roller bearings at every point in the transmitting system, every | 
ounce of cylinder pressure is delivered to the road wheels with 
the lowest possible loss in efficiency. 

Equal improvements have been made in accessibility, comfort 
and outward appearance, and we guarantee this car to be equal in 
practical value to any car in the market, regardless of price. 

We invite your most thorough examination, positive that it will 
convince you of the superiority of our product. 








Our advance catalog, describing in detail this car both 
as touring car and roadster and the new utility car, 
Model 31, is at your disposal; write for it now. 


Thomas B. Jeffery & Company 


Main Office and Factory, Kenosha, Wis. 


Branches and Distributing Agencies:—Chicago, Milwaukee, Boston, Philadelphia, 
San Fr i Repr ives in all leading cities. an 
32) 
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Marne Memorial Chapel, U. S. Naval Academy, Annapolis, Md. 


ERNEST FLAGG, NOEL CONSTRUCTION CO., 
Architect Baltimore, Md,, Builders. 
OLIVER & BURR, New York, Contractors for Furring and Lathing, 





New York, 






All furrings for arches, groins, panels, cornices, 
etc., covered with Clinton Wire Lath, galvanized 
after weaving. 

This is the ONLY lath guaranteed against 
corrosion. 


IT COSTS MORE BUT IT LASTS LONGER. 


CLINTON WIRE CLOTH CO., 
CLINTON, MASS. 



















FIRE-PROOFING DEPARTMENT | Seattle : L. A. Norris, 909 Alaska Buildin 


Parti- 
tions 


+, Hunkins-Willis Lime & Cement Co. 
| St. Louis : South End 18th Street Bridge 


ALBERT OLIVER | Syracuse, N. Y.: Paragon Plaster Co. 


1 Madison Ave., New York San Francisco : te ae Building 
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SUPPLEMENT TO THE UNITED STATES NAVY NUMBEE 











Copyright 1907 by MUNN & CO 
GEORGIA 
16,004 tons Speed 19 knots 
rorpedo-boat Destroyer 
STEWART 
42) tons—Speed 29 knots 





Torpedo-boat Destroyer “ VIRGINIA” “NEW JERSEY” 

“HOPKINS 16,094 tons— Speed 19 knots 16,094 tons—Speed 19 knots. 
Speed 29 knots * MISSOURI” RHODE ISLAND a 

13,500 tons—Speed 18 knots 16.094 tons—Speed 19 kno 

“OHIO” “MINNESOTA” 
13,50) toas—Speed 18 knots 17,650 tons—Speed 18 knots ; 
Torpedo-boat Destroyer | Ss MAINE” F Torpedo boat Destroyer 
“TRUXTON’® 13,500 tons—Speed 18 knots * LAWRENCE 


433 tons—Speed 30 knots 400 tons—Speed 30 knots. 


THE TRUE SIGNIFICANCE OF THE PACIFIC CRUISE—TIE ppy 


N 
SKE ARTICLE BY CAPTAINA 2 yay, 














3ER OF THE SCIENTIFIC AMERICAN, DECEMBER 7, 1907. 
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J 
“ CONNECTICUT’ KEARSARGE”™ “ LOUISIANA “ “KANSAS” Torpedo-boat Destroyer 
xD" a agship 12,320 tons—Speed 16 knots 17,770 tons—Speed 18*knots 17,650 tons—Speed 18 knots “HULL” 
19 knots 17,770 tons—Speed 18 knots “ILLINOIS © * ALABAMA ° 408 tons—Speed 29 knots. 
12,150 tons—Speed 16 knots 12.15) tons—Speed 16 knots 
Torpedo-boat Destroyer “ KENTUCKY ” * VERMONT” 

troyer “WHIPPLE * 12,320 tons—Speed 16 knots 17,650 tons—Speed 18 knots 

EB” 433 tons—Speed 30 knots. 

) knots. 


ETE DEPARTURE OF THE BATTLESHIP SQUADRON. 
PTAINA 7. MAHAN. PAGE 407. 





